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INTiODUCTION

This is the second book of Part A and includes Chapters IV through VI.

The initial chapters, I through III, are included ifn the first book.

Also presented in the Introduction of that book are brief descriptions

of the five parts of the study; a summary of the project's background

and development; a Table of Contents for the complete study; and listings

of Study Management Team members and Consultants involved in the study

effort.

ILL*



CONTENTS - PART A

CHAPTERS IV - Vl

Chapter Title Page

IV OUTDOOR RECREATION
A. PREFACE: "FOR THE BENEFIT AND ENJOYMENT OF

THE PEOPLE" IV- 3
1. The Recreation Movement: A Historical

Perspective IV- 3
2. Background on Demand IV- 7
3. Background on Supply IV- 13

B. EXISTING AND PROGRAMMED SUPPLY OF OUTDOOR
RECREATION FACILITIES IV- 17
1. Data Collection IV- 17
2. Characteristics of the Supply of Recreation

Facilities IV- 29
3. Recreation Space Standards and Design

Capacities IV- 57
4. Programmed Recreation Facilities IV- 76

C. DEMAND FOR OUTDOOR RECREATION FACILITIES IV- 82
1. Past Recreation Demand Estimates for Tocks

Island Lake IV- 83
2. An Approach to Recreation Demand Forecasting IV- 88
3. Characteristics of Participants in Outdoor

Recreation IV- 99
4. Case Studies of Comparable Projects IV-104
5. Outdoor Recreation Demand in the Service Area IV-119

D. FUTURE OUTDOOR RECREATION NEEDS IV-129
1. Recreation Demand Formulas IV-129
2. Required Daily Capacities IV-133
3. Future Capacity Requirements IV-139
4. Characteristics of Future Recreation Needs IV-142

APPENDIX A - Recreation Demand Forecast Tables IV-156

V ELECTRIC POWER
A. OVERVIEW AND INTRODUCTION V- 1
B. SUMMARY OF CHAPTER V- 8
C. PRESENT POWER SITUATION IN THE ELECTRIC SERVICE

AREA V- 14
1. Present Power Demand V- 14
2. Present Power Supply V- 16
3. Present Power Plant Locations V- 22

D. FUTURE POWER DEVELOPMENT IN THE ELECTRIC SERVICE
AREA V- 25
1. Future Power Demand Options V- 25
2. Future Power Supply Alternatives V- 42
3. Future Power Plant Siting Options V- 59
4. The Electric Utilities' Future Demand,

Supply and Siting Program V- 65
5. Hydroelectric and Pumped Storage Potential V- 67



.hbntsl Title _ae

V 3. DEVELOPMENT OF ELECTRIC POWER SCENARIOS V- 70
F. PROJECTED POWER PLANT WATER CONSUMPTION V-115

1. Types p fpling Systems V-115
2. Wate Soncqmption V-121

VI WATER QUALITY
A. DELAWARE RIVER BASIN CHARACTERISTICS VI- 1

1. Upper Basin VI- 2
2. Contiguous Areas VI- 14
3. Lower Reach and Estuary VI- 17
4. Water Quality Models VI- 23
5. Delaware River Water Quality Management VI- 32
6. Delaware River Fisheries Resource Overview VI- 38

B. OBJECTIVES AND STANDARDS VI- 53
1. DRBC Objectives and Standards VI- 53
2. DRBC Programs VI- 56
3. Application of Public Law 92-500 VI- 56
4. Engineering Considerations VI- 59
5. Financial Implications VI- 61

C. EFFECTS OF WATER QUALITY REQUIREMENTS UPON
THE UPPER BASIN VI- 63
1. Existing VI- 63
2. Future VI- 64
3. Effects Upon Fish and Wildlife VI- 66

D. EFFECTS OF WATER QUALITY REQUIREMENTS UPON
THE CONTIGUOUS AREA VI- 68
I. Existing Water uality Requirements VI- 68
2. Future Water Quality Requirements VI- 69
3. Effects Upon the Fisheries VI- 76

E. EFFECTS OF DOWNSTREAM WATER QUALITY REQUIREMENTS VI- 78
1. Existing VI- 78
2. Future VI- 80
3. Effects Upon Fish and Wildlife VI- 83

FIGURES

Number Title Following Page

IV-l Recreation Service Area IV-20
IV-2 Automobile Travel Time From DWGNRA IV-20
IV-3 Distribution of State Swimming Capacity

in Recreation Service Area by County IV-30
IV-4 Distribution of State Fresh Water Boating Capacity

Within Recreation Service Area by County IV-30
IV-5 Distribution of State Campsites Within Recreation

Service Area by County IV-30
IV-6 Water Based Facilities IV-30
IV-7 Land Based Facilities IV-30



M_er Title Following Page

V -1 Location of Electric Service Area V - 14

V -2 Existing Power Plants in the Delaware River
Basin (as of early 1974) V - 22

V -3 Existing Power Plants in the Susquehanna River
Basin (as of early 1974) V - 22

V -4 Probable High and Probable Low Demand Forecasts V - 42

V -5 Peak Demand Forecasts V - 66

V -6 Proposed Additions and Retirements of Power Plants
in the Delaware River Basin to 1988 V - 66

V -7 Proposed Additions and Retirements of Power Plants
in the Susquehanna River Basin to 1988 V - 66

V -8 Formation of Scenarios V - 70
V -9 Peak Formation V- 124

VIwl Delaware River Basin VI- 2
VI-2 Policy Issues and Associated Alternative

Planning Assumptions VI- 36
VI-3 Minimum Dissolved Oxygen Values, Lower Delaware

River (Jan. - June 1971) VI- 42
VI-4 Minimum Dissolved Oxygen Values, Lower Delaware

River (July - Dec. 1971) VI- 42
VI-5 The Natural Seed Oyster Beds of Delaware Bay VI- 46
VI-6 DRBC Water Quality Zones VI- 78



liiiiii M



Outdoor recreation, as one of the authorized purposes of the Tocks Island

Lake Project, must be analyzed within the context of the needs of a de-

fined service area -- although its service area varies from that of flood

control, water supply or power generation. Recreation is an intangible

commodity and its analysis is substantially different from that produced

by the other authorized purposes in several respects which influence the

content and nature of this chapter compared with others in Part A.

First, the output is not a fixed, measurable quantity such as kilowatts

of electricity or gallons of water of a certain quality; the recreation

commodity is, in economic terms, highly substitutable -- a person may enjoy

swimming and derive a value from the experience but he may derive equal

benefits, and not be considered deprived, by hiking in the mountains

instead if he does not live near the beaches.

Second, recreation is the only authorized purpose for which the consumer

travels to the resource rather than having it delivered to him as is the

case with water, power and, in a way, flood protection. This introduces

great flexibility in the service area definition and adds to the substituta-

bility of the commodity.
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Third, and perhaps most important to this chapter, recreation is not a

highly technological field. The data is incomplete, inconsistent and

often subjective and the output of any analysis must be viewed in that

light. Nevertheless, this chapter is analytical to the extent permitted

by the data and its primary purpose is to quantify recreation demand and

supply within the recreation service area. More qualitative aspects of

the recreation experience at DWGNRA with and without a lake are discussed

in Chapter XVIII.

The organization of this chapter follows a logical format of a supply/

demand/needs analysis. The first section provides some historical back-

ground on outdoor recreation in America and attempts to analyze it. The

second describes the present and future supply of facilities in the

recreation service area, which is also defined in that section. The third

section describes demand and demographic characteristics of recreation

participants within the service area; and the final section compares

supply and demand and projected needed future facilities.
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IVA. PREFACE: "FOR THE BENEFIT AND ENJOYMENT OF THE PEOPLE"

These words stand carved in stone at the north entrance of Yellowstone

National Park. Today, after more than 100 years of the National Park

System experience, many analysts see these words as the focus of a great

dilemma; how can more and more of "the People," for whom the parks are

preserved, continue to see them without damaging the natural qualities we

seek to enjoy? Stated differently, this dilemma is a part of the tradi-

tional economic question of supply and demand as applied to recreation

resources -- how can more and more demand for recreation be satisfied with

the existing or created supply while maintaining the quality of the recrea-

tion experience.

IV.A.l. THE RECREATION MOVEMENT: AN HISTORICAL PERSPECTIVE

The Puritans who first settled in America disapproved of sports, games and

amusements although they participated in many activities which were both

communal or individual sources of enjoyment, such as quilting bees, county

fairs, hunting and fishing. Continued immigration and prosperity brought

an ever broadening range of recreation activities. Increases in the diver-

sity of activities created a parallel increase in both public and private

recreation spaces. Concert halls, theaters, taverns, and saloons became

common expressions of indoor recreation demands. Fairgrounds, town

commons, and playing fields became common outdoor recreation facilities.
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Many of these activities took place in an apparently limitless expanse of

open space or undeveloped land within easy walking distance of every

village or city. The growth of the industrial city in the latter half of

the 19th Century was to change the pre-industrial relationship between ex-

cessive supply and limited demand.

The transformation of open space to high density urban areas began to alarm

some individuals participating in the fledgling Social Reform Movement

before the end of the 19th Century. Central Park, America's first munici-

pal park devoted to outdoor recreation, was born from the feeling of such

reformers and the design talent of Frederick Law Olmsted in 1853. Olmsted

stated that such an open space, composed of an "essentially rural land-

scape," complemented the city and provided "tranquility and rest to the

mind." From this movement sprang the concept that recreation was a social

good which might also be termed re-creation. It was this belief in open

space as a necessity for social well-being that spurred the public involve-

ment in the provision of parks and playgrounds. At the same time, Henry

David Thoreau was saying "in wilderness is the preservation of mankind."

Most of the early examples of publicly supplied recreation areas were neigh-

borhood playgrounds which provided highly disciplined and supervised activ-

ities. The purpose of the playgrounds was not only to protect the children

from the heat, danger and dirt of the city and the immorality of the city

streets, but equally to protect the adults from being annoyed by children

who were taking part in unsupervised play.
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Privately provided outdoor recreation areas catered more to the public's

desire for amusement in a naturalistic rural setting. Privately developed

amusement parks and "pleasuring grounds" were found on the outskirts of

most urban areas by the turn of the century. These areas often provided

facilities for swimming, picnicking, boating, music, dancing, and an

assortment of rides. Still farther, but accessible by train, were numer-

ous private resorts such as the Kittatinny House at the Delaware Water Gap.

Here, guests consisted of well-to-do vacationers who came to enjoy the

mountain air, the dramatic views, and the services of the elaborately

equipped hotel.

The early 20th Century brought many changes. Higher living standards and

the concessions won by the emerging Labor Movement resulted in an increase

in leisure time and recreation demand. At the same time, new technologies

drastically altered the mobility of the recreation seeker. Public transit

and especially the private automobile created demand for regional, state

and national parks.

Increased concentration of manufacturing and unsolved problems with disposal

of waste products began to have secondary effects on water quality and

water-dependent natural systems. As these systems began to deteriorate

their recreation value was diminished. People who had the necessary mobil-

ity began to seek their enjoyment elsewhere. By the 1930's, many people

could leave the city for open country. The two-week vacation with pay and

the five-day work week provided sufficient time for excursions into the
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countryside. The private recreation industry responded with such facili-

ties as rental cottages for the longer vacationer and commercialized

"scenic sites" for the weekenders or Sunday drivers. Providers of public

recreation concentrated on expanded municipal park systems and evolved

both the Recreation Movement and a professionalism with emphasis on organ-

ized programs and leadership.

The Depression was a positive influence on the public suppliers of recrea-

tion. As private suppliers found reduced attendance at their facilities,

the demand for public recreation areas soared. Work Relief Programs em-

ployed thousands of persons to develop and expand the supply of recreation

areas. The Second World War brought many of these development activities

to a standstill and recreation demand was partially curtailed as the

country pulled together to fight the enemy.

The post-war period saw marked changes in population, living patterns,

mobility, disposable income and increased leisure time. Vacant land around

the cities became suburbs. Rural areas, once nearby, were more and more

distant. More and bigger roads and highways were a means for meeting the

ever increasing recreation demands, while open space had to compete with

increased demands for other socially important programs for funding priori-

ties. Finally, in the 1960's, the lack and poor quality of recreation

facilities in urban areas was cited as one of many important causes of

civil disorders in the cities. Slowly, the social importance of re-creation

is being re-acknowledged and park agencies are attempting to develop new
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recreation opportunities near the concentrations of urban population. One

important aspect of this effort is assessment of recreation demand and

supply so that park planners respond with facilities to meet the most im-

portant needs.

This concern for recreation demand and supply is a logical consequence of

planning in an atmosphere of scarcity. Still, the accuracy of any attempt

to quantify these elements and project them into the future is both diffi-

cult and fraught with limitations. The following paragraphs will discuss

the general context of demand, supply and needs for recreation while the

specific methodology employed in this study and its results will be pre-

sented in following sections of this chapter.

IV.A.2. BACKGROUND ON DEMAND

Constant reference to demand for recreation has been made in the preceding

sections. Simply stated, this demand is best defined as the amount and

kinds of recreation opportunities or facilities consumed by the public.

Demand is considered to be subject to variation with changes in leisure

time, population size and composition, mobility, and income.

IV.A.2.(a) Leisure

The time available for recreation is an important determinant of demand.

In the past, clear relationships between increased leisure time and increased
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recreation demand have been observed. A recent study by the University of

Michigan Survey Research Center entitled "Summary of the U.S. Time Use

Survey" indicates that the average family now spends 20 percent of each

work day on nonessential activities. Marion Clawson projects it to be 34

percent by the year 2000. Of the total leisure time available, some esti-

mate as little as three or four percent is used for outdoor recreation.

The remainder is used for a variety of other activities ranging from watch-

ing television to doing nothing. One trend does appear clear. Leisure

time has been on the increase for the last several decades and is expected

to continue to increase at least for the next few decades. The institution

of the four-day work week, the concept of floating hours, and other efforts

to liberate the worker from the narrow confines of "9 to 5" will all affect

the total and daily amount of time available for recreation. The only

question is how much more time and no one has been willing to hazard an

estimate. Clawson does say that if the population in 2000 devoted from

eight to ten percent of their time to outdoor recreation it would mean an

increase of 40 to 50 times the total spent this way in 1960.

IV.A.2.(b) Population

The population of the study area is often considered to be the most impor-

tant determinant of recreation demand. Not only the total number but popu-

lation by age, sex, income, race, ethnic background, physical condition,

distance from facilities, lifestyle, level of education and other demographic

variables may be used to aid in planning for recreation.
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Te section on the history of recreation stressed the importance of urban

,rowti' on the reduction of available open space. It is important to empha-

size that fact once again. In 1770, the four million people in the U.S.

lived in a predominately rural setting. In 1970, the 204 million people

lived in a predominately urban environment. Over 70 percent of Americans

live on ten percent of the land.

One other factor in the urban population is noteworthy. Blacks comprise

11 percent of the total population and 60 percent of all blacks live in the

central cities. In addition, their median income is about half that of

whites. The reformers of the early part of this century, who saw recreation

as a social necessity, would still be concerned for the lack of outdoor

recreation opportunities in our urban areas.

Population is also expected to grow between now and 2000. Estimates

vary along three general assumptions: the historical trend of past growth

projected into the future; sound economic growth, which assumes technologi-

cal answers to such factors as resource scarcity, environmental problems,

and energy; and limited growth, which assumes approaching zero population

growth and maximum emphasis on the conservation of resources.

IV.A.2.(c) Mobility

The ability to travel to more distant open areas was cited earlier as the

means of expanding recreation supply as our urban areas grew and filled

previously open rural land. Transportation is an important factor in
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recreation demand analysis. It determines the travel time and thus the re-

mining real recreation time. It costs money and thus influences who may

participate in distant recreation facilities, and transportation can dras-

tically affect the quality of the recreation experience. Thus the enjoyment

of a day at the seashore can be ruined by the traffic jam on the way home.

Perhaps the most important recent development in transportation is the grow-

ing concern for energy and especially the current and expected increases in

the cost of gasoline. As such costs increase it is reasonable to expect

recreation related travel in private autos to decrease. Some indications

of this have already been noted as ski resorts began to offer bus service to

and from urban areas in the Northeast in 1973-74. This development will

mean an increase in importance of three elements: recreation facilities near

the concentrations of population; inexpensive public transit to and from

recreation areas; and larger scale units of recreation facilities which would

provide common recreational destinations for greater numbers of people,

hence making public or mass transit possibly more efficient and attractive.

IV.A.2.(d) Income

The availability of money to spend on recreation is another influence on de-

mand. However, the importance of recreation for social welfare is difficult

if not impossible to put into dollar terms. As income is less, so the

amount for recreation related consumption is less. But does the need for

recreation diminish with reduced income? If anything, the indications are

that the opposite is the case. The more affluent can afford to spend their

time in more attractive surroundings and to pursue other leisure time diver-

sions.

IV-1O
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Estimates are that real income will also continue to increase. Clawson

and Knetsch in their book Economics of Outdoor Recreation stated that in

the year 2000 money available for outdoor recreation will be eight times

what it was in 1960. They also estimated that we might spend 40 to 50 times

as many hours on outdoor recreation in 2000 as in 1960. This could mean

that even the affluent would have less than one-fifth the money to spend on

outdoor recreation per unit of time.

Another consideration is that real income may not continue to increase as

has been projected. Indeed if a projection were made on the basis of the

last several months rather than the last several years one might find the

real income could be expected to decrease although, as discussed in Chapter I,

this is not the projection of this study. Inflation, recession and in-

creased costs of living are taking a toll on income available for recrea-

tion.

IV.A.2.(e) Participation

Actual participation in outdoor recreation is often used as an indication

of demand. The use of participation presents one important limitation.

While it may be the best source available for information on numbers of

people participating in specific activities, it is a measure of current con-

sumption and not demand. One of the first rules of market analysis is not

to confuse consumption with demand; however, some recreation planners are

often guilty of necessarily violating this rule. The available data, while

often incomplete, does give an important indication of use and relative

preference by types of facilities, service area and demographic characteris-

tics.
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place. Even so, current participation information is generally the only

activity specific source of data available and is a useful guide for

demand analysis as long as the above limitations are understood.

IV.A.3. BACKGROUND ON SUPPLY

The basic issue for the supply of recreation opportunities is not one of

total numbers of acres or facilities but rather the imbalance of available

opportunities. The West has 72 percent of the acreage designated for pub-

lic outdoor recreation and 15 percent of the population. On the other

hand, the Northeast, with 25 percent of the populatiQn, has but four per-

cent of the available recreation land.

The classic economic model for analysis of recreation needs is to esti-

mate the recreation demand, tabulate the existing supply of recreation

opportunities, and subtract supply from demand to give an approximation

of needed new facilities to meet the existing and projected demand. While

the analysis of recreation demand is complex and fraught with the limita-

tions discussed in the preceding section, the tabulation of existing supply

is somewhat more straightforward. Still there are important difficulties

with any analysis of existing facilities. These difficulties include a

lack of comparable data on facilities. Acreage by use, seasonal variation,

units of measurement, overlapping or multiple uses, and differing defini-

tions from jurisdiction to jurisdiction all present problems in the inven-

tory of outdoor recreation facilities.

IV-13
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In addition to the data difficulties is the fact that recreation is pro-

vided by both public agencies and private enterprise. Information on pri-

vately supplied recreation facilities is generally less available than for

public facilities. This distinction between private and public, deserves

considerable discussion. It has generally been thought that private in-

dustry is the single most important force in outdoor recreation. Some

analysts debate this premise on the basis that there are a number of rea-

sons why private capital investment in recreation is both limited and

unwise. Several factors reduce the attractiveness of recreation as an

investment:

1. Recreation is a seasonal activity. Too often the cost of full-time

capital must be amortized in a 100-day season.

2. Initial capital investment is generally high.

3. The consumer can forego expenditures on recreation with relative

ease, so it is among the first items to be trimmed from the family

budget when times get tough.

4. Many forms of recreation require a high labor input.

5. Recreation is often subject to capricious and unpredictable changes

in the public's taste.

6. Fear of competition from public agencies who provide subsidized

recreation facilities further inhibit private investment.

Still, private recreation facilities are immensely important,

accounting for approximately five percent of disposable income.
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The public provision of recreation facilities is a response to the earlier

cited recognition of recreation as positive influence on social well-being.

Supply is often discussed in terms of its potential to respond to demand

by accommodating users. This brings up other vexing issues, the estima-

tion of existing use and site capacity. Data on existing use of most

recreation facilities, not requiring admission payment, is usually non-

existent or subject to guesses which at best are made on the basis of

the number of available parking spaces. While standards exist for the

design of new facilities, sufficient research has seldom been done on

specific facilities to know whether such standards are exceeded or not;

analysis presented later in this chapter suggests that they often are.

Therefore, an analysis of existing supply can provide valuable informa-

tion on the type and size of facilities. Information on actual use is

less precise, but a range of sources provides data on visitation and

intensity of use for various facilities.

Recent attempts to understand use and respond to the question of increased

demand as it may influence limited supply have focused on the concept of

carrying capacity, or the ability of a facility or area to transmit its

attributes or essence to users. Wien exceeded, the essence of the site

or experience is lost. Assuming a sufficient demand to use a facility to

capacity, carrying capacity may be divided into three types.

IV-15
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Physical Carrying Capacity: This aspect is a measure of the

effect of use on the nonliving aspects of the site. The ability

of a particular terrain to resist trail erosion is one example.

Soil, slope and weather are the most important elements in deter-

mining physical carrying capacity.

Ecological Carrying Capacity: The effect of visitors on the

living aspects of the site are also an element of carrying

capacity. When the natural plant and animal features of the

site are substantially altered the capacity is exceeded. One

measure is the ability to dispose of visitor wastes without

doing damage to the living features of the site.

Psychological Carrying Capacity: This aspect deals more with

the expectations and desires of the visitors and may be the

most critical component of carrying capacity as this is the

determinant of the perceived quality of the recreation ex-

perience.

The preceding discussion of recreation supply and demand has been intended

as an introduction to the subject matter to be covered in this chapter.

Its purpose has been to provide the reader with some general background on

the subject, and to point out some of the difficulties and limitations of

the data and methods used to analyze and present the specific information

on the supply of existing opportunities and demand in the service area.

IV-16
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IV.B. EXISTING AND PROGRAMMED SUPPLY OF RECREATION FACLTIES

This section discusses the supply of recreation facilities within the

recreation service area for the Tocks Island Lake Project. Both quantita-

tive and qualitative aspects of the supply are discussed as determined

from sources ranging from computer printouts of government surveys to

direct field observation and interviews. The section is organized in four

major parts. The first describes the data collection process, sources and

limitations. The second discusses various characteristics of the supply

and its distribution within the service area. The third discusses various

standards and ratios used to measure the adequacy and capacity of facili-

ties and measures the total capacity of the inventoried facilities. And

finally, the fourth part discusses major planned additions, other than

DWGNRA itself, to the supply of facilities within the recreation service

area.

IV.B.l. DATA COLLECTION

IV.B.l.(a) Scope of Data

Recreation facilities data have been limited to the range of key water and

land based facilities relevant to the Tocks Island Lake Project. Thus the

scope of data collected for the recreation service area was limited to

swimming, boating, fishing, camping, picnicking, hiking and hunting.
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Swimming data was collected for all salt and fresh water beaches. Boating

was limited to fresh water acres because of comparability to the type of

boating to be provided by TILP.

Swimming pool water area by square foot was collected for all public and

private pools in recreation service areas. Not included in the totals

are private backyard pools of either the above ground or below ground

type. These are assumed to absorb a very limited percentage of total

swimming demand, disproportionately smaller than their water area, due

to their relatively low utilization rates. However, their approximate

contribution to overall capacity is discussed later in this chapter.

Data on overnight campsites was collected for the entire recreation service

area but not group campsites because they do not fit within the same supply-

demand relationship as the other activities. Campsites include both primitive

(without plumbing or fireplaces) and developed sites, and those with and with-

out vehicle access. Included are sites for tents, camper trucks and motor

homes. Campsite capacity and distribution can indicate the extent of over-

night visitations versus day trips in a particular county.

Hiking and nature trail mileage was determined because of their abundance

within DWGNRA and the surrounding counties. Hiking and nature trails only

were tallied due to the conceptual difficulty of separating other trail

usage including snowmobiling, all-terrain vehicles and equestrian usage.
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Additionally, it is assumed that hiking and nature activities will be the

key DWGNRA trail uses. Bicycle trails are not included for the above

reasons and also because it is impossible to determine the percentage of

bicycling done on neighborhood streets and rural byways as opposed to that

done on special bicycle paths.

Hunting is an especially important recreational use because of the exten-

sive land utilization involved. Vast woodland and meadow acreage is bound

by hunting and fishing rights. Big and small game hunting and stream

fishing are activities commonly found in public fish and game areas as well

as private rod and gun clubs. Hunting occurs extensively throughout the

recreation service area and constitutes the single greatest recreation use

of acreage in the seven counties surrounding TILP-DWGNRA.

Picnicking areas are included because of the pervasive popularity of this

activity. Picnic areas constitute a major destination of recreation day

trips, and are often found in conjunction with other facilities.

No information has been collected on indoor recreation as it is assumed

this will be virtually nonexistent in DWGNRA.

IV.B.I.(b) Service Area Definition

The recreation service area is principally defined by two criteria: 100

miles radius from the center of DWGNRA (midway between Stroudsburg and

Port Jervis on the Delaware River), or 2.5-hour driving time from this

point, whichever is greater. The area thus defined contains 81 counties
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in five states, with a total 1974 population of approximately 29,730,000.

Included are the first and fourth largest urbanized regions in the United

States, New York with 11,500,000 people and Philadelphia with 3,500,000.

For statistical convenience, any county which was covered in any part by

this radius was included in its entirety and as a consequence some counties

shown in the table below are indicated to be further than 2.5 hours away

from Tocks Island. This must be considered within the context of what a

service area is. It is not a hard definition which describes absolutely

the only area from which visitors to DWGNRA will come. DWGNRA may get one

visitor a year from Afghanistan, ten from California and 50 from Illinois.

Therefore, it is customary to think of service areas (whether for recrea-

tion, retail, banks or whatever) as a contiguous area providing some set

percentage of the expected patronage of the facility with the rest of the

world being treated as "inflow" to the service area. Examination of the

New York State travel statistics indicates that by reducing the travel

radius to two hours from 2.5 would only increase the residual inflow

figure from 10 to 12 percent. Obviously, this indicates marginal effi-

ciency in close examination of counties at the outer edge of the ring.

Furthermore it should be apparent that the service area for each

activity might be different. Therefore the service area should be thought

of as a statistical framework for evaluating present and future demand and

supply. The table below shows the 81 counties (grouped to match demographic

data used elsewhere in this study) which comprise the recreation service

area and the time from their population centroid to Tocks Island Lake.
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Table 4-2 Travel Time From Tocks Island Lake
to Counties in the Recreation Service Area

Minutes Minutes
PENNSYLVANIA COUNTIES NEW JERSEY COUNTIES (Con't)

Berks 115 Ocean 125
Bradford 135 Passaic 2/ 50
Bucks 100 Phila. SMSA-New Jersey- 125
Carbon 50 Salem 165
Centre 200 Somerset 60
Chester 140 Sussex 20
Clinton 175 Union 85
Columbia 100 Warren 20
Harrisburg SMSA1/ 160 NEW YORK COUNTIES
Lackawanna 60 NT
Lancaster 170 Albany SMSA1' 145
Lebanon 130 Broome and Tioga 125
Lehigh and Northampton 50 Chenango 175
Luzerne 70 Columbia 135
Lycoming i5O Delaware 145
Monroe 15 Dutchess 95
Montgomery 100 Greene 105
Montour 110 Nassau and Suffolk 160

Northumberland 135 New York City 4/ 100
Philadelphia and Delaware 120 Orange 25
Pike 15 Otsego 180

Schuylkill 105 Putnam 105

Snyder 165 Rockland and Westchester 90
Sullivan 140 Schoharie 155

Susquehanna 95 Sullivan 45
Union 135 Ulster 70
Wayne 40 CONNECTICUT COUNTIES
Wyoming 85
York 195 Fairfield 115

Litchfield 135
NEW JERSEY COUNTIES New Haven 135

Bergen 70 DELAWARE COUNTIES
Essex 75
Hudson 85 New Castle 150

Hunterdon 45
Mercer 80

Middlesex 80

Monmouth 115
Morris 60

1/ Cumberland, Dauphin and Perry.
2/ Burlington, Camden and Gloucester.
7/ Albany, Rensselaer, Saratoga and Schenectady.
4/ New York, Bronx, Kings, Queens and Richmond.
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The historical basis for the recreation service area definition is con-

tained in the Robert R. Nathan Report, Potential Impacts of the IWGNRA on

its Surrounding Communities, February 1966. This report determined that

approximately 80 percent of DWGNRA users will reside within 2.5 hours

drive or 100 miles, the maximum comfortable distance for a nonpeak day

outing. The consultants have updated the 2.5-hour drive to reflect the

significant additions to the Interstate highway system constructed since

1966. The area thus defined includes the 33 Pennsylvania counties, 18

New Jersey counties, 26 New York counties, three Connecticut counties and

one Delaware county, shown in the table above.

By selecting a service area which is at least 2.5 hours away from Tocks

Island at its outer edge, and in some cases more than three hours away,

the influence of competing supply opportunities outside of the service

area is minimized. The survey data discussed later in this chapter indi-

cated the rapid fall-off of participation with distance. For example, of

all swimming activities (as measured by activity days) only 9.4 percent

take place more than 2.5 hours from the participant's home; the figure

for boating is 18 percent, hunting and picnicking are both 9.3 percent.

Only for camping (29 percent) does the figure exceed 20 percent among 12

activities tabulated. By using such a "travel-time-decay" factor in the

analysis, the relative location of Tocks Island Lake and DWGNRA compared

to competing locations is accounted for whether this competition lies

within the recreation service area or not.
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IV.B.I.(c) Service Area Description

Recreation facilities comparable to those in DWGNRA are found throughout

the 81-county recreation service area with certain noteworthy concentra-

tions. The Catskill (Sullivan, Ulster and Orange counties, New York) and

Pocono (Monroe, Pike, Carbon and Wayne counties, Pennsylvania) mountains

have numerous facilities for camping, freshwater swimming and boating).

The New Jersey shore (Monmouth and Ocean counties) and Long Island Shore

(Nassau and Suffolk counties) both exhibit significant concentrations of

saltwater beaches and boating. Primary freshwater bodies include the

Hudson and Delaware rivers, Lake Wallenpaupack, Lake Hopatcong and Greenwood

Lake, among others. Neither river is extensively used for boating or swim-

ming due to water quality problems and limited access and most of the lakes

are private. Both rivers provide extensive scenic corridors used for day

trips from major urban centers.

Areas beyond the recreation service area contain significant amounts of

recreation facilities. The Allegheny Mountains to the west, in

Pennsylvania, provide abundant swimming, boating, camping and hiking. To

the north, the Adirondack Mountains in New York do the same, as do the

Berkshires in Connecticut and Massachusetts. Coastline areas also offer

significant swimming and boating facilities. The Long Island south shore,

from New York City to Montauk Point, and the New Jersey shore from Sandy

Hook to Cape May, provide continuous beachfronts. Boating occurs along

these beaches, as well as in Long Island Sound, the Delaware Bay and

Chesapeake Bay.
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The above areas are noteworthy in that they offer competing destinations

within a 2.5-hour drive of outer portions of the recreation service area.

Of course, a Philadelphia family may choose to swim at Cape May, an Albany

family might choose to camp in the Adirondacks, and a Harrisburg family

might choose to hike in the Alleghenies -- all outside of the defined

recreation service area. Major competing attractions within the 2.5-hour

range of the outer edge of the service area include the Adirondacks, the

Berkshires, the southern New Jersey beaches, the Finger Lakes region and

the Chesapeake Bay; but these are each competitive for separate portions

of the service area.

IV.B.l.(d) Data Collecting Methodology

Using most recent data, total supply, public and private was determined

with public sources including state and federal facilities. Private

sources were taken from a Soil Conservation Service survey done in 1974.

Both public and private sources are compiled in printouts. Data was ob-

tained from Pennsylvania's Office of State Planning and Development

and Department of Environmental Resources, and the New York State Office

of Parks and Recreation; New Jersey public data was compiled from the

Bureau of Outdoor Recreation's survey data compiled during 1972, and the

New Jersey Statewide Comprehensive Outdoor Recreation Plan. BOR data was

also.used for Connecticut and Delaware public facilities.
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Public facilities totals were checked within counties by comparison with

recreation facilities summary printouts provided by the Tri-State Planning

Commission (New York City metropolitan counties) and Delaware Valley Regional

Planning Commisssion (Philadelphia metropolitan counties). Additionally,

New York and Pennsylvania facilities totals were checked against BOR totals.

IV.B.l.(e) Definitions and Sources

Significant difficulties were encountered in acquiring comparable data con-

sistent within the recreation service area. Because of the vast quantities

of small facilities, varying dates of surveys, and count accuracy, different

sources gave different totals. Data category definitions were carefully

examined for comparability between states. Thus, while every attempt was

made to make data internally consistent, limitations still exist. For

example, Soil Conservation Service data, which forms the basis of all pri-

vate sector counts, varies in completeness and accuracy by county. Gen-

erally it is most accurate in rural counties where most outdoor recreation

facilities are found. BOR data on public sectors provides low totals due

to relatively weak response to original 1972 questionnaires by local and

county governments. Such omissions, while distorting the statistical

analysis of the data, are generally of facilities which are not comparable

to or competitive with the proposed DWGNRA. The recreation facilities

inventory data includes totals for public and private facilities for key

land and water based recreation facilities. These totals, broken down by

county and facility type, have been derived from the most currently

available information. Specifically, data sources include:
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New York State

New York State Office of Parks and Recreation, Albany, New York,

1975 computer printout for public and private land and water

based facilities, and Land Use and National Resources (LUNR)

data for water acreage.

New Jersey

U.S. Bureau of Outdoor Recreation, Washington, D.C., 1972 com-

puter printout for public facilities; New Jersey Statewide

Comprehensive Outdoor Recreation Plan; and U.S. Soil Conservation

Service, Somerset, New Jersey, 1974 survey sheet summaries for

private facilities.

Pennsylvania

Pennsylvania Governor's Office of State Planning and Development,

Harrisburg, Pennsylvania, 1975 computer printout for public and

private facilities; U.S. Bureau of Outdoor Recreation, Washington,

D.C., 1972 computer printout for public water acreage; and U.S.

Soil Conservation Service, Harrisburg, Pennsylvania 1974 summaries

for private water acreage.

Connecticut

U.S. Bureau of Outdoor Recreation, 1972 computer printout of

public facilities; private recreation facilities totals were not

obtainable for the State of Connecticut.
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Delaware

Same as above for Connecticut without private recreation facili-

ties; 1972 Bureau of Outdoor Recreation data.

The data derived from the above sources has been broken down into the

following categories on a consistent basis for the entire recreation

service area.

Land Based Facilities

Picnic tables: Total quantity

Campsites: Total sites including primitive and developed types

for both recreation vehicle and tenting facilities; group

camping facilities are not included.

Trails: Nature and hiking trails only, in total miles; biking,

horseback riding, snowmobile trails are not included.

Hunting preserves: Total acres for both big and small game areas.

Water Based Facilities

Swimming beaches: Total lineal feet.

Swimming pools: Total square feet of water area.

Boating: Total freshwater acres -- lakes, ponds, reservoirs

and major rivers.

Fishing: Total water acres as for boating; stream fishing has

not been included due to incomplete data.
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Base data for freshwater boating and fishing acreage is least consistent

from state to state. Pennsylvania and New Jersey data is specifically

identified as recreation use. The New York data, provided from the Land

Use and Natural Resources computerized survey, gives total water acreage

(excluding saltwater bays and sounds). Accordingly, the New York totals in

Table 4-7 include bodies of water which are not available for recreation such

as extensive acreage on closed or severely restricted reservoirs. The

capacities in Tables 4-14, 4-19 and 4-39 have been reduced by a factor similar

to that of New Jersey in order to more closely reflect recreation use of

water surfaces.

The limitations and possible omissions do not impair the usefulness of the

base data since in most cases the omissions are minor or offsetting adjust-

ments have been made in the demand estimates. Furthermore, the difficulties

inherent in using secondary source data are fairly uniform throughout the

service area so the relative distribution of facilities is minimally

affected. And while county-by-county figures are presented and specific

discrepancies may be pointed out, the conclusions drawn in this chapter are

based mork on aggregate figures and broad distribution patterns.
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IV.B.2. CHARACTERISTICS OF THE SUPPLY OF RECREATION FACILITIES

This section of the chapter discusses some of the characteristics of the

supply and its utilization within the service area. Both the distribution

of facilities within the area and by public and private responsibility are

discussed; facility concentrations are compared with population concentra-

tions and several specific major facilities or types of facilities are

described. Fuller description of the utilization of selected facilities

most comparable to DWGNRA is discussed later in Section IV.C. of this

chapter.

IV.B.2.(a) Relative Distribution of Facilities by State and County

The distribution of recreation facilities by state indicates relative areas

of surplus and deficiency. Data from which this description is derived is

illustrated in Figures 4-6 and 4-7 and in facility inventories by state and

county in Tables 4-3 through 4-13.

The discussion by states is restricted to portions of each state within the

recreation service area. Therefore, the entire states of Pennsylvania, New

York, New Jersey, Connecticut and Delaware are not included. The relative

sizes of each state which fall within the recreation service area must also

be taken into consideration.

Nevertheless, certain distinctions can be noted. Pennsylvania, which has

no Atlantic seacoast, has a small percentage of the beach capacity but
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easily the greatest number of swimming pools. The large pool capacity is

then reflected in Pennsylvania's largest percentage of total swimming

capacity. Pennsylvania also contains the largest percentage of the total

campsites, biking trails, picnic sites and hunting acres.

Because of relative size and existence of facilities and natural resources,

New York also has large percentages of campsites and picnic tables, though

only half as many hiking trails as Pennsylvania, and one-third the hunting

acreage. New York, however, has the greatest potential boating and fish-

ing acreage. Included in the New York inventory are approximately 68,000

acres of the Hudson River which significantly increases the boating poten-

tial, though may not actually be utilized to the same boating capacity

standards as would be an accessible clean water lake or reservoir.

For the entire recreation service area, no pattern relative to population

or geographical size or number of counties exist. Rather, natural deter-

minants such as the presence of shore line (whether salt or fresh water)

or mountains dictates relative supply mix among states. The more urbanized

areas have more pools and less hunting acreage. Specific findings for

various facility types are discussed below and the percentage distribution

by county within each state for swimming, boating and camping is illus-

trated in Figures 4-3 through 4-5.

Picnic Tables: Pennsylvania has the most picnicking due to

the existence of the extensive state park system, 51.2 percent
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of the recreation service area total. New York and New Jersey

have less, with 40.2 percent and 7.7 percent, respectively. It

should also be assumed that much picnicking occurs on boats and

on beaches in shore line areas and in rural areas without

specific table sites.

Campsites: Pennsylvania has the largest portion with 45.3 per-

cent of the campsites. New York has 38.9 percent with one-third

of that in the Catskills. New Jersey has only 14.3 percent of

the recreation service area's total campsites.

Beaches: Within the recreation service area, New York, New

Jersey and Connecticut have extensive sound and ocean beaches

and there are many lake beaches throughout the entire region.

New York has the largest percentage (37.7 percent) of the beach

footage including Long Island's Atlantic Ocean and Sound beaches

encircling Nassau and Suffolk counties. New Jersey has 29.1

percent, its largest percentage of any of the invertoried

activities. These include extensive Atlantic Coast beaches in

Monmouth and Ocean counties. Connecticut, too, has many miles

of beaches on Long Island Sound which gives Connecticut 15.2

percent, the highest for Connecticut in any category.

Pools: Host of the pools are in Pennsylvania (61.2 percent),

which reflects the lack of beaches (only 18 percent of recrea-

tion service area beach footage).
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Trails: Most trails are found in Pennsylvania (62.2 percent)

and in New York (31.8 percent), and there are few trails found

in New Jersey (5.2 percent). Most trails are located in

mountainous areas.

Hunting Acres: Vast acreage exists in all three states.

Pennsylvania has the most (59.2 percent) with New York and New

Jersey roughly comprising equal proportions of recreation ser-

vice area totals, 21.9 percent and 17.8 percent, respectively.

The foregoing discussion of facility distribution by state within the

recreation service area is illustrated in the following "pie graphs."

These categories of facility types are inventoried by county in Tables 4-3

through 4-10 which follow the graphs. Tables 4-11 through 4-13 display

data from the 1972 BOR survey relating to planned additions to the supply,

but this information was not used directly in the supply analysis.
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Table 4-3 Inventory of Recreation Service Area
Pennsylvania Water Based Recreation

(Source: Pennsylvania Office of State P mlanIng and D"ev pment - 1973)

Fresbvater
beaches Pools loating Fishing
(Linear (Square Peet (Water (Water
Fea"Pet) of Area) Aar**)*, Acres).

Ierks Public 1200 169000 1241 1241
Private - 119000 39 39

lradford 200 24000 304 304

300 42000 320 320
sucks - 222000 - -

10000 585000 2023 2023

Carbon 2400 18000 1426 1426
1000 20000 714 714

Centre 1100 120000 2093 2093
200 44000 17 17

Chester - 103000 650 650
300 276000 64 64

Clinton 300 11000 168 168
- 13000 4 4

Columbia 1000 22000 65 65
- 9000 40 40

Cmberland 200 33000 --
- 70000 2 2

Dauphin 3000 304000 - -
- 37000 10609 10609

Laclawanus - 160000 453 453
1600 24000 - -

Lancaster - 26000 - -
241000 15156 15156

Lebanon - 58000 2771 2771
1000 79000 197 197

Lehigh Eor thampton 300 462000 30 30
1100 223000 - -

Luserne 700 75000 164 164
- 21000 1746 1746

LycOMING 300 11000 885 865
3300 19000 - -

Monroe 1600 25000 134 134
7100 147000 794 794

Montgoumry 9900 293000 409 409
- 646000 1514 1514

Montour - 5000 1392 1392
- 7000 - -

Northumberland - 83000 165 165
700 32000 - -

Perry - 25000 - -
- - 33 33

Philadelphia ad Delavare 1000 500000 - -
- 223000 - -

Pike 1600 - 7170 7170
17100 23000 1518 1518

Schuylkill 1000 225000 292 292
1200 91000 545 545

Snyder - 20000 101 101
- 64000 22 22

Sul:ltvan 100 - 140 140
33300 8000 590 590

Sqebnla 10200 - 767 767
400 17000 251 251

Union 600 13000 - -

- 24000 7; 72

Wayne 200 - 7204 7204
4900 37000 7004 7004

W70.i4 - - 607 607
10800 11000 585 585

York 1500 96000 -
,400 140000 569 169

* Does not include approximate total of 6,928 acres Delaware River. Acreage presently
available for recreation use.
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Table 4-4 Inventory of Recreation Service Area
Pennsylvania Land Based Recreation

(Sources Pennsylvania Office of State Planning and Development - 1975)
Trall.

munting Cmpeites Viking and
Picnic Are" (vehicle and Nature
Tables (Acres) tent *It*$) in miles

marks Public 1779 15388 182 72
Private 2574 - 1807 50

Bradford 156 47988 2 26
751 - 706 29

Sucks 2509 - 5 91
899 - 820 42

Carbon 1798 26499 409
1241 - 961 25

Contre 2056 57722 300 209
399 - 1814 25

Chester 1289 - 5 17
1571 - 1359 39

Clinton 818 11758 90 397
427 - 277 25

Columbia 226 - 0 6
509 - 954 12

Cunberland 1392 3728 147 -
551 - 550 46

Dauphin 602 41711 3 7
1497 - 2319 1o0

Leckawanna 462 - - -
2092 - - 11

Lancaster 553 73089 2 57
5539 - 4382 15

Lebanon 624 21724 125 77
687 - 731 32

Lehigh Northampton 1785 9893 20 29
3881 - 809 33

Luzerne 1702 - 200 U
691 - 195 50

Lycoiuns 521 2716 101 15
827 - 1069 345

Monroe 940 35736 140 37
310 - 120 43

Montgomery 2780 1677 4 129
887 - 183 41

Montour 143 242 - 32
80 - 52 5

Northumberland 422 10066 - 15
315 - 596 33

Perry 697 - 18 189
498 - 661 144

Philadelphia and Delaware 1729 391 22 33
1571 - 37 2o

Pike 585 28928 551 49
192 - 262 91

Schuylkill 651 - 285 26
1165 - 438 7

Snyder 157 3292 5 69
339 - 279 6

Sullivan 195 52140 71 111
427 - 497 172

Susquehanna 51 66943 30 15
1038 - 1043 18

Uno 691 1831 62 77
682 - 712 28

Wayne 35 - - 712
401 - 1274 -

Wyomi 55 288 - 831

32 - §31 541
York 2828 6982 541 345

605 - 347 -
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Table 4-5 Inventory of Recreation Service Area
New Jersey Water Based Recreation

(Sources: Beaches and Pools: U.S. Bureau of Outdoor Recreation (1972); Soil Conmervation

Service (1974). Freahvater boating and Fishing: Outdoor Recreation in N.J. (1973)(ONU)

Freshwater

Beaches Pools Boating Fishift
(Linear (Square Feet (Water (ater

co y Feet) of Area) Acres) Acres)

"on Private 11600 195165 163 163

Public - 126800 158 158

Burlington 1600 29204 626 626
- 618 418

Cemden 6850 82700 62 62
- 76600 422 422

lss 200 75875 21 21

- 168600 119 9
Gloucester 5280 32866 170 170

_- 539 539
Hudson - 25250 - -

- 72-0 15 15
Nuaterdon 8610 11000 24 24

_ - 3636 3636

Mercer 415 74780 18 18
- 9100 334 334

Middlesex 6200 41800 58 58
15000 740 978 978

Momouth 8350 113940 - -

63400 - 686 686

Morris 900 88155 2076

5200 55200 3783 3783

Ocean 6240 - 281 281

15800 - 1086 1086
Pasic 1212 41775 309 309

- 50200 22; 2242
Salem 1905 53100 288

- 5700 523 523

Somrset 200 168134 170 170
- 31300 32 32

Suesa 15600 2700 3330 3330

31700 4500 2482 2482

Walon 46850 39 39
7q 200 200
Wrn0 122 12

226 226

Note:

1. New Jersey freshmater boating and fishing acreage derived from Table 2 (036J): Lakes,
Ponds eand Reservoirs Inventory 1970. Public Includes publicly end privately owned vith
public recreation use. Private Is privately owned, private recreation use.

2. Coumty totals do not include Delaware River acreage for which add approximstely 4,480

acres to New Jersey recreation service area freshwater total for River from Port Jervis
to Riverside (Burlington County).
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Table 4-6 Inventory of Recreation Service Area
New Jersey Land Based Recreation

(Source: U.S. Bureau of Outdoor Recreation - 1972; SoIL.Couservatin service - 1974)

Campsites Trails
bmating (vehicle . Ukn U e

Picnic Areas and test Nature
County Tables (ce)site$) in siles

Bergen Private 3330 - 45 65
Public 75 1 1 6

Burlington - 49135 1191 -
55 1144 - -

Caden 280 .100- 234 2
83 - - _

Issae 165 300 - .
37 - 100 -

Gloucester 1060 871 694 -
22 2370 - -

ludson - - 400 -
- - - - I

Sunterdon 104 2883 360 28
13 - - -

Mercer 260 7111 25 7
12 - - -

Middlesex 29 3569 - 1
308 - 10 -

Motmouth 251 8048 629 53
.57 - - -

Norris 1060 6895 235 61
134 953 1 61

O c e a n ....
93 25511 1471 7

Passaic 335 100 102 57
80 - 10 -

Salem 501 100 498 70
- 5378 - -

Somerset 266 30900 - 13
130 - - 2

Sussex 481 3225 1468 36
38 7656 2047 28

Union 100 - - -
30 - 14 12

Warren a
155 26Q SA 12

* Partial additional data from map of Appalachian Trail and information from Warren County
Planning Comission regarding Stevens State Park and Pequest Fish and Game.
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Table 4-7 Inventory of Recreation Service AreaNew York State Water Based Recreation

(Source: N.Y.S. Office of Parks and Recreation - 1975)

Freshwater
Beaches Pools Boating Fishing..
(Linear Square Feet (Water (Water

County Feet) of Area Acres)1  Acres)1

Albany Public 300 125300 5094 5094
Private 2280 109775

Brooe 2230 57898 6055 6055
1290 4700

Bronx 5280 81800 469 469

Chenango 780 16500 3438 3438
925 6000

Columbia 2080 1000 8794 8794
2650 4000

Delaware 300 45725 15056 15056
3040 23898

Dutchoss 2860 29100 16527 16527
5050 21700

Greene 550 77122 7122
3460 144650

Kings 13580 17920 494 494

Now York - 194500 1433 1433

Nassau 37670 347400 1792 1792
17000 59000

Orange 5300 22500 16344 16344
1320 3900

Otsego 1795 29600 9709 9709
490 29800

Putnam 850 - 9874 9874
2730 4000

Queen@ 15270 71100 719 719

Rensselaer 1530 20300 7700 7700
4660 5600

Riclmond 24500 36000 486 486

Rockland 2230 154280 15396 15396
1940 47950

Saratoga 1600 36000 18748 18748
2850 16000

Schenectady 600 13100 800 800
170 52396

Schoharie - 16580 2392 2392
630

Suffolk 76553 96748 6558 6558
15997 76553

Sullivan 1010 3000 19424 19424
11240 114800

Tioga 860 5000 3027 3027
1360 3400

Ulster 1550 1600 22933 22933
8460 76875

Westchester 2680 58200 29654 29654
400 104600

1. Includes 68,480 Hudson River water acres. Reach extends from Rensselaer County to
Now York County. Source: LUNR 1968 Survey for New York State Office of Planning and
Program Coordination. Acreage listed is total water acreage in each county, not
limited to recreation; capacity 1listed in Tables 4-14, 4-19, and 4-39 has been reduced
for lake, pond and reservoir to 56.4 percent, similar to the proportion of recreation
use to total water acreage derived from New Jersey (ORNJ).
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Table 4-8 Inventory of Recreation Service Area

New York State Land Based Recreation

(Source: N.Y.S. Office of Parks and Recreation - 1975)

Campsites Trails
Hunting (vehicle Hiking and

Picnic Areas and tent Nature
County Tables (acres) sites) in miles

Albany Public 2826 - 140 37
Private 413 2485 135 82

Broome 2200 - 368 22
220 - RQS 17

Bronx 3617 - - 99

Chenango 437 - 472 37
131 775 695 96

Columbia 1161 - 234 34
21 300 677 9

Delaware 181 - 60 187
268 116729 1944 534

Dutchess 1426 - 178 36
747 6500 979 -

Greene 505 - 243 18
532 2500 1793 180

Kings 400 - - 69

New York 244 - - 36

Nassau 3914 - 25 81

Orange 1053 - 300 30
75 350 705 138

Otsego 1605 30 298 45
132 I822 833 so

Putnam 254 - 89 15
16 700 - 1

Queens 1889 - - 12

Rensselaer 379 - - 23
302 5550 so 31

Richmond 413 - - 27

Rockland 5718 - 57
46- - 21

Saratoga 1456 - 311 19
q1% 300 1525 9

Schenectady 659 - - 5
203 2500 100 31

Schoharie 184 - 79 9
226 200 1170 33

Suffolk 6841 - 1030 68
108 50 305 152

Sullivan 459 - 532 15
398 41316 5235 357

Tioga 224 - - 30

358 1098 405 66
Ulster 995 - 72 4

575 7064 2280 110
Westchester 4851 - 361 194

20 - 239 2
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Table 4-9 Inventory of Recreation Service Area
Connecticut and Delaware Water Based Recreation

(Source: U.S. Bureau of Outdoor Recreation - 1972)

Beaches Pools Boating Fishing

(Linear Square Feet (Water (Water

county F.euet) of Area Acres) Acres)

Cc ticut

Fairfield Public 21120 2600 7288 7288
Private - - - -

Litchfield 26400 - 4000 4000

New Haven 68640 710 1149 1149

Delaware

New Castle 36700 315 315

Table 4-10 Inventory of Recreation Service Area

Connecticut and Delaware Land Based Recreation

(Source: U.S. Bureau of Outdoor Recreation - 1972)

Cmapsites Trails
Hunting (vehicle iking and

Picnic Areas and tent Nature

Couty Tables (acres) sites) in miles

Connecticut

Fairfield Public 63 2058 4

Private - - -

Litchfiold 136 2799 -

Now Haven 242 4578 598 so

Delawre

New Castle 639 7 73 26
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Table 4-11 Inventory of Recreation Service Area
Pennsylvania Proposed Public Facilities

(Soure*s U.S. Bureau of Outdoor Recreation - 1972)
Cmapitee Trails

SwmIng Beach Area (Vehicle li1g and
Pool (Lifneal Launch Picnic and tent mature

(s.f.: 100) PTet) Rome Tables sites) in mile.

lerks ......

Bradford -....

sucks 3 .... 1

Carbon -....

Centre - - - 60 - -

Cheter 60 - - - 30 10

Clinton - - - 145 - -

Colubia - - 40 - -

Cumberland - - 106

Dauphin 100 - 3 74 - -

Delaware 68 - - 30 - 3

Lackawanna 25 - - - - -

Lancaster 42 - 4 25 - -

Lebanon - - 4 720 - -

Lehilh 72 - 7 30 - 5

Luxerne 90 - - - - -

Lycmlng - - - 10 - -

Monroe - - - - --

Montgomery 30 - - 60 - -

Nontour 250 - - 60 2 -

Northampton 50 - - - - 52

Northumberland - - 7 - - 15

Ferry - - -

Philadelphia - - - so - -

Pike - - - 100 - 20

SchuylkIll - - - 20

Snyder - - - - -

Sullivan -....

Susquehanna - -..

u nion - -..

Wayne - - -

WYominL - - 4 - - -

York 56 15
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Table 4-12 Inventory of Recreation Service Area

New Jersey Proposed Public FacilitieR

(Source: U. S. Bureau of Outdoor Recreation - 1972)

Campsites Trails
SvIing Reach Area (vehicle Hiking and

Pool (Lineal Launch Picnic and tent Nature
ount!F .s.f.x 100) Feet Ramps Tables sit&$) in miles

Bergen 58 .-..

Burling ton - - - - 24 £

Camden .-..

ISsex - - - 6 - -

Gloucester - - - 10 - -

Hudson - - - 25 - -

Hunterdon - - - -

Mercer ......

Middlesex - -.. 2

Monmouth - 6 1 - -

Morris - - 2 - -4

Ocean - - - - S

Passaic - - - -1-

Sale - - - 10 -

Somerset - - 1 20 - -

Sussex - - - 90 30 15

Union - - - - -

Warren - - 12
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Table 4-13 Inventory of Recreation Service Area
Proposed Public Facilities For New York, Delaware and Connecticut

(Source: U.S. Bureau of Outdoor Recreation - 1972)
Campsites Trails

Swlming Beach area (vehicle liking and
Pool (Lineal Launch Picnic and tent Nature

Coanty (a.f.x 100) Feet) BMps Tables sites) in aile

New York

Albany - - - 25 - 2

Broome - - 20 - -

Chenago 37 - - 30 - 1

Columbia - - - 10 - 1

Delaware .- -.

Dutchess - - 3 - 20 -

Greene - - - 2 - -

New York - - - - -

Orange - - - 100 75 -

Otsego 72 - - - - 1

Putn"m ....

Rennselaer ......

Rockland - - 6 55 50 10

Schoharie .- - - -

Suffolk 250 - 4 30 - 5

Sullivan - - 20 -

Tioga - - -

Ulster 124 1 - - -

Westchester 378 - 3 109 - 7

Delaware

New Castle - - - 10

Connecticut

Fairfield .-

Litchfield -....

New Haven ......
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IV.B.2.(b) Facilities Concentrations Versus Population Concentrations

The eight counties surrounding DWGNRA contain significant amounts of the

total recreation supply in the 81-county recreation service area. Sussex,

Warren, Monroe, Pike, Lehigh, Northampton, Orange and Sullivan counties

contain 736,800 people or 2.5 percent of the recreation service area popu-

lation. Table 4-14 on the following page shows the tremendous impact

of recreation in these counties relative to population.

Comparing recreation facilities to population in urbanized areas presents

equally startling contrasts. The Philadelphia region (Philadelphia, Bucks,

Montgomery, Delaware, Chester, Burlington, Camden and Gloucester counties),

with 14.8 percent of the recreation service area population contains

17.8 percent of swimming capacity, but only 3.3 percent of boating acres,

7.0 percent of campsites, 6.0 percent of trails, and 6.3 percent of hunting

areas. Even more pronounced deficiencies occur in New York City facilities

(Bronx, Kings, Queens, New York and Richmond counties), which has 26.1 per-

cent of recreation service area population but only 5.6 percent of swimming

capacity, 1.3 percent of boating, no campsites, 2.5 percent of trails and

5.3 percent of picnic tables.

Somewhat smaller recreation facilities deficiencies characterize all other

urbanized regions within the recreation service area. It is likely the

same pattern exists in the Harrisburg, Albany, Allentown, Scranton-Wilkes

Barre, Trenton, Wilmington and Jersey City regions.
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TILP, if built, will increase and accentuate the above imbalances by

producing significant facility increases away from population centers in

an area of already abundant recreation opportunity. On a regional basis,

TILP would represent one of several means (these are discussed in

Chapter XIII) to increase the overall supply of recreation facilities in

the service area.
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IV.B.2.(c) Supply Characteristics in the Tocks Island Lake Impact Area

Aside from the statistical tabulation of inventory data for the entire

recreation service area by county, a more qualitative analysis of recrea-

tion facilities within the immediate area of the proposed DWGNRA was under-

taken through field observation and interviews. The most noteworthy

impression is the difference between the current activities on the

Pennsylvania and the New Jersey sides of the river.

The Pennsylvania counties in the immediate impact area of Tocks Island are

characterized by private resorts, camps and attractions. These varied

facilities run the full range of providing luxury accommodations on a par

with those in the city to primitive camping sites. The five Pennsylvania

state parks which are in this three-county area account for 1,300,000 annual

visits of recreationists to the area; however, these parks are not the

primary attraction and they function as only one segment of a larger mar-

ket. The private facilities are dominant in this respect. These private

facilities are well organized and represented by a special tourist-oriented

Chamber of Commerce, the Pocono Vacation Bureau. This Bureau represents

approximately 90 to 95 percent of the businesses in the area, and its main

function is to coordinate regional advertisement and promotion for these

businesses. To gain an understanding of the workings of this private mar-

ket segment, various on-site interviews were conducted at approximately

11 percent of the resorts and other accommodation facilities, three percent

of the various attractions, 13 percent of the campgrounds, and 18 percent

of the restaurants in the area. The percent of the businesses interviewed
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could have been much higher if the survey had been conducted during the

summer months; but as it were, many of the facilities were closed for the

season.

Generally speaking, these private facilities serve three distinct, but

broad, markets: the family on vacation, the business or group at convention,

and the honeymooners. Fortunately the peak times for these three markets

occur at different times of the year and provide some business nearly year-

round. The vacation peak occurs during July and August, the conventions

usually take place ia the fall and early spring, and the honeymooners

arrive mostly during May and June. The only excessively slow period for a

majority of facilities is the mid-winter months of January and February.

Depending on the type and size of facilities some can and do successfully

operate year-round by serving all three of these markets. Others by their

very nature are seasonal, such as ski areas, campgrounds, hunting preserves

and the like. Most restaurants and major resorts are able to remain open

80 to 90 percent of the year and close only to allow the owner a vacation

during the relatively slow periods.

The geographic market served depends largely on the type of facility and

two distinct trends have emerged. First, the plush luxury resorts draw

heavily on the surrounding metropolitan areas, primarily New fork City and

Philadelphia, and to a lesser extent Baltimore, Washington, D.C. and

Pittsburgh metropolitan areas. Some resorts indicate the New York City

urban area (which in this case includes New York City and the highly
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urbanized portions of Now Jersey, New York and Connecticut surrounding it)

would contribute 50 to 80 percent of their peak period business. The other

noticeable trend was that the other facilities, such as restaurants, camp-

grounds and camps, motels and smaller resorts relied much less on the

larger metropolitan areas for their business. For this latter group of

facilities the percent of patronage from the urbanized New York area would

account for only 10 to 20 percent of their activity days. The bulk of their

patronage comes from the states of New York, New Jersey and Pennsylvania

but primarily from the nonurbanized areas of those states.

Another observable trait of the vacation segment of the market was a marked

decline in the average length of stay. In the mid-1960's and earlier, the

average stay was a full two weeks, and now the average length of stay is

four days to a week at maximum. This trend is a result of an increased

desire to see more and varied areas while on vacation, and satisfaction of

this desire has been possible by a greater mobility. However, very recently

this trend has ceased and may even be reversing itself as a result of the

energy crisis that occurred in the past year and a half. The general impact

of the gasoline shortage was twofold; first, there was a noticeable de-

crease in the number of visitors to the area for recreation purposes and

second, there was a decrease in the mobility of those who did come.

Growth in the capacity of the private facilities in this area has been sub-

stantial but sporadic. Within the Pocono Mountain Region, which includes

Carbon, Pike, Monroe and Wayne counties, growth in the total number of
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accommodations (motels, resorts, cottages, etc.) was approximately 50 per-

cent over the past 15 years. This is an average rate of growth of about

300 rooms per year, resulting in a total accomodation estimate of 14,000

rooms for the Pocono Mountain Region. Stroudsburg is the only major

population center in this Pocono Mountain region estimate. The pattern

of growth was not constant and was mainly a response to e::ogenous factors

such as completion of Interstate 80 and even the anticipation of Tocks

Island dam.

The outlook for future facility expansion is somewhat blurred at this point.

The primary cause of the uncertainty is the energy situation, and the past

crisis has caused some worry about the area's ability to continue to grow.

Concerns of this nature were voiced by about one-third of those interviewed.

A somewhat larger percentage of those contacted felt the area would con-

tinue to be attractive to vacationers, conventioners and honeymooners such

as it had in the past. There was little indication that expansion plans

were being held in limbo because of uncertainty of the Tocks Island dam.

In fact, at least one business was expanding in the face of the fact that

it would be inundated if the Tocks Island project were to be completed.

The character of the New Jersey area in the immediate vicinity of the

proposed dam is the antithesis of Pennsylvania just across the Delaware

River. There are few full-service resorts and no highly organized

vacation bureaus promoting tourism; in their place are several state parks

and forests, private second home developments surrounding private lakes,
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environmental education centers and only a few resorts and ski areas. The

setting is much more rural and much less commercial.

Public recreation facilities certainly play a larger role in contributing

to total annual visitations in this area, and also indicate the type of

activities that predominate. Camping, fishing, hiking, and picknicking

are the dominant activities and they are dispersed over various state

parks and forests. This type of activity is in contrast to the mass par-

ticipation in organized activities at large resort areas which is so preva-

lent in Pennsylvania.

In Sussex County there are several environmental education centers which

provide educatioral experiences to children with such activities as living

farms, wildlife refuges, and historical site studies. The programs are

operated through local school systems and serve a wide-ranging market by

accepting school children from all over New Jersey.

In addition to these modified education centers, there are numerous group

camps whose organization is centered on similar nature-oriented activities.

Some of these camps and organizations are also engaged in various research

projects primarily on nature topics. There is also a scattering of scout

and YMCA camps throughout the region.

The drawing power of the region is much less than that of its sister area

in Pennsylvania, which is primarily due to the lack of promotion for the
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New Jersey activities. The primary source of recreationists for this area

is the entire State of New Jersey and the New York City urbanized area.

New York City residents account for a high percentage of the utilization

of the New Jersey state parks in the area and also contribute heavily to

the few resorts and ski areas that are in Warren and Sussex counties. In

general, however, this region relies more heavily on a local population

for its recreation activities than Pennsylvania.

The table below shows the state parks and their utilization in the imme-

diate area of DWGNRA.
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Table 4-15 State Park Facilities and
Attendance in the Seven-County Impact Area

Annual Acres

Visitor Days Land Water Total

New Jersey

High Point 387,666 12,292 80 12,372
Stokes 205,082 14,177 55 14,232
Swartswood 107,702 651 602 1,253
Worthington 74,987 5,769 55 5,824
Stephens 121,367 133 0 133
Jenny Jump 41,757 934 33 967

Total 938,561 33,956 825 34,781

Pennsylvania

Big Pocono 262,514 1,306 0 L,306
G.W. Childs 76,690 154 0 154
Promised Land 602,450 1,747 595 2,342
Gouldsboro 183,230 2,545 255 2,800
Tobyhanna 188,975 4 170 4

Total 1,313,859 9,770 1,020 10,790

New York
I/

Lake Superior-l1 / 15,000 1,197 212 1,409

Highland Lakes- 7,500 2,869 32 2,901

Storm King 1/ 17,500 1,415 0 1,415

Bear Mountain 2/ 2,160,000 5,033 33 5,066

Harriman 2/ 1/ 1,933,000 44,306 1,875 46,181

Goosepond Mountain- 15,000 1.541 2 1

Total 4,148,000 56,361 2,154 58,515

Notes: New Jersey data includes State Forest; years may vary but
are most recent available.

The table indicates all visitors and acreage even though
a portion lies outside Seven County Impact Area.

1/ Undeveloped park, visitor usage is estimate from New York State
Park officials.

2/ Bear Mountain and Harriman State Parks are included in their
entirety even though some portions located in Rockland County are
outside the Seven County Impact Area.

Source: Appropriate State Departments.
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IV.B.2.(d) Dam Based Recreation

Dam based impoundments within the recreation service area are particularly

important facilities as their facility mix and utilization patterns are

most comparable to TILP. Dams within the recreation service area are con-

structed by three groups: The U.S. Army Corps of Engineers (U.S. Army

Engineer Districts in Baltimore and Philadelphia); the Soil Conservation

Service (Upper Darby, Pennsylvania); and electric utility companies under

auspices of the Federal Power Commission (New York, New York). For

recreation purposes, the Soil Conservation Service constructs dams with

impoundments under 25,000 acre feet with the Corps constructing larger

ones. Recreation is considered a by-product of hydroelectric power project

impoundments.

Five major Corps dams exist within the recreation service area with a com-

bined 1971 annual attendance of 776,000 of which 19.1 percent, or 148,650

are swimming visitations. These facilities are locatcd at East Sydney Lake,

New York; Whitney Point Lake, New York; Beltzville Lake, Pennsylvania;

Francies E. Walter Dam, Pennsylvania; and Prompton Lake, Pennsylvania.

There are four additional facilities under construction that will open with-

in a decade. Cowanesque will be completed in mid-1980 with an expected

annual visitation of 119,000 of which 30 percent will be swimmers. Tioga

and Hammond will open about 1982 with a combined annual visitation of about

447,000, and they are also expecting 30 percent swimmers, ten percent

boaters and 15 percent campers. In addition, Blue Marsh is under con-

struction now and should open in late 1979 with some 435,000 visitors ex-

pected during its first full year of operation.

IV-53



Nine Soil Conservation Service dams, with recreation facilities, are pro-

grammed for completion by 1980 within the recreation service area. If it

is assumed that water based recreation benefits accrue proportionally to

impoundment size then the total impact of these facilities should be less

than that produced by the Corps of Engineers. No precise figures are

available as to facility mix. These dams include the following:

New York

Batavia Kill Greene County

New Jersey
Furnace Brook Warren County
Stony Brook Hunterdon/Mercer Counties
Assunpick Creek Mercer/Monmouth Counties

Pennsylvania
Brandywine Creek Chester County; New Castle, Del.
Koercher Creek Berks County
Mauch Chuck Creek Carbon/Schuylkill Counties
Briar Creek Columbia County
Nescopeck Creek Luzerne County

There are several hydroelectric reservoirs located within the recreation

service area including Holtwood, in Lancaster County, Pennsylvania; Lake

Wallenpaupack in Pike and Wayne counties, Pennsylvania operated by the

Pennsylvania Power and Light Company; York Haven and Safe Harbor. In addi-

tion, there is the Yards Creek pumped-storage facility on Kittatiny Moun-

tain in Warren County, New Jersey, operated by the Public Service Electric

and Gas Company and the Jersey Central Power and Light Company.

Four additional small hydroelectric dains are located at the northern edge

of the recreation service area in New York. These Niagara-Mohawk Power

Corporation dams include the Mechanicsville, Johnsonville and Schaghticoke
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reservoirs with a combined water area of 651 acres. A fourth hydroelectric

facility at Schoharie Creek, Schoharie County, New York has a 430-acre

impoundment with a present annual visitation of 20,000.

A discussion of existing facilities and programmed visitation increases is

contained in Chapter IV.B.4.(c).

IV.B.2.(e) Ocean Beach Capacities

A factor which will have a tremendous effect upon swimming demand within

the recreation service area is the extensive public and private beach areas

along the New Jersey and New York coastline. These beaches lie within an

easy 1.5-hour drive of New York City and Philadelphia, and are capable of

absorbing enormous amounts of swimming and boating demand.

The New Jersey Statewide Comprehensive Outdoor Recreation Plan of 1973

lists 152,020 linear feet of public and private ocean shoreline used for

recreation within the recreation service area. An additional 376,234

linear feet of shore on the south shore in Cape May and Atlantic counties

is located within 150 miles of DWGNRA. The Long Island shore line, all

of which is within the recreation service area, contains 13,580 linear

feet of beach in Kings County, 15,270 linear feet in Queens County, 54,670

linear feet in Nassau County, and 92,550 linear feet in Suffolk County.

Assuming the space standards used for determining recreation capacities

within the recreation service area apply to ocean beaches, the ocean beaches

within the service area are capable of handling 985,000 people on a given day.
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The additional 376,234 feet of beach on the New Jersey South Shore accom-

modates an additional 1,128,702 people. Forty-seven percent of the shore-

line capacity of 2,133,700 falls within the recreation service area, and

represents 20 percent of total capacity of all swimming facilities

within the area. The total ocean front swimuing capacity, including the

South New Jersey shore, is slightly more than half of the swimming capacity

of the entire service area.

IV.B.2.(f) Private Residential Swimming Pools

One factor affecting the overall swimming capacity, and the resultant

demand, in the service area which does not appear in the capacity tables

is the private residential pool. Although these facilities are relatively

small, their number is not. "Swimming Pool Weekly" estimates 1,021,500

private residential pools are presently in use in the nation, represent-

ing 75 percent of the total inventory of artificial pools in the country.

Furthermore, they indicate new construction in the Northeast part of the

country is above the national average. It is, therefore, reasonable to

assume that on a population basis there is a proportionate number of pri-

vate pools within the service area.

With over 29,000,000 people, or approximately 14 percent of the national

total, it is estimated that 143,000 private pools are within the service

area. To compute the capacity of these pools, it is assumed that on a

peak Sunday approximately 90 percent of the families will use their pools.

The capacity would then equal 393,822 people (.90 x 3.06 people/family x

143,000). Adding this to the capacity of public beaches and pools
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(4,912,348), the total swimming capacity becomes 5,306,170. The private

pools contribute approximately 7.5 percent to this total.

IV.B.2(s) Great Adventure Park and Jungle Habitat

Great Adventure Park comprises 1,600 acres in Jackson (Ocean County),

New Jersey. This private drive-through animal preserve experienced 1.4

million visitations during 1974. Approximately three million visitors are

predicted during 1975. This facility is extremely noteworthy because of

its uniqueness and its absorption of day trip and overnight visitors.

During 1974, campgrounds within a ten-mile radius experienced 100 percent

bookings. It is likely Great Adventure attendance will drop to approximately

two million annual visitors by 1980.

Closer to DWGNRA is Jungle Habitat in West Milford, New Jersey in Passaic

County. A few years older than Great Adventure Park, and somewhat smaller

iq scope. This park appeals to the same market with its wild animal preserve

and amusement activities.

IV.B.3 RECREATION SPACE STANDARDS AND DESIGN CAPACITIES

IV.B.3(a) Analysis

In determining the carrying capacity of the recreation inventory within the

service area, the key is the recreation space standard. Typically, the
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number of acres or units of available recreation facilities are multiplied

by the number of persons per day that can reasonably be expected to use

that facility, and the result is the number of recreation opportunities

available.

Admittedly, certain problems arise by using this method. For one thing,

without detailed information about the quality of recreational experience

available at each existing facility, a common standard may not realisti-

cally reflect the actual usage. Secondly, common standards can not be

indiscriminately applied to facilities which serve different segments of the

population. The inten sty of facility use that is common to the typical

urbanite may be totally unacceptable to the rural inhabitant. Furthermore,

few government planning agencies or private interest groups will agree on

a common standard, even those groups which operate within the service area.

Without this detailed information on the existing facilities, however, the

choice of method for determining capacity is limited. The objective,

therefore, is the selection of a set of standards which is believed to pro-

vide a quality of experience acceptable to the "average" resident within

the servi'e area and which will not exceed the physical carrying capacity

of the facility. To begin, a brief review of space standards presently used

or recommended for new facilities is herein presented.

The standards listed in Table 4-16 below are for the most part a com-

pilation of "Outdoor Recreation Space Standards" by the Department of the
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Interior, Bureau of Outdoor Recreation, reprinted in March 1970. Addi-

tional standards proposed for comprehensive outdoor recreation plans by

the New Jersey Department of Environmental Protection and New York State

Parks and Recreation have been included since both of these agencies

operate within the recreation service area.

These standards are fairly representative of those in use by several federal

and local agencies and serve to illustrate the tremendous range that exists.

In some instances, the standards include requirements for secondary facili-

ties such as parking, sanitary stations, boat ramps, etc., as well as adja-

cent open space. Generally, standards which include greater detail also

recommend a lower degree of land utilization and a correspondingly higher

quality of development. One source of each standard is noted in the biblio-

graphy mainly to illustrate the agency's area of the country where each

standard is used.

Table 4-17 summarizes the range of standards for each activity. Since

not all standards went into great detail, a degree of inaccuracy may have

resulted in converting each standard into a common unit, that is; if the

standard proposed, say 25 picnic tables per acre, has neglected parking

space and sanitary facilities, the actual land utilization may be signi-

ficantly lower. Since few of the standards calculated user-days per acre

many of the figures in the last column have been calculated based on an

assumed range of turnover rates and, where applicable, the number of people

per unit; for example, the number of people per boat may vary from 2 to 4,

the number per campsite from 4 to 5, and the number per picnic table from

4 to 8.
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IV.B.3.(b) Summary

The selection of a set of standards for determining existing carrying

capacities was made by rejecting both the highest and lowest standards

(See Table 4-17) for each activity and settling on a median value of the

ones remaining (See Table 4-18). It was felt that the lowest standards

in each group would provide at best a poor quality of recreation exper-

ience. Conversely, while the highest standards may reflect an ideal

quality of experience, it was felt that they do not reflect the level of

land utilization appropriate to the Northeast section of the country and

would, if used in the context of this chapter, suggest a carrying capacity

way below that which is reasonable to expect.
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Table 4-17 Summary of Recreation Siace Standards

Facility Space Standard Turnover Land Utilization
(Users/day/acre)

Swimming:

Beach 50 to 300 s.f./person 3 to 1 2610 to 220
Water 25 to 200 5220 to 334
Total (w/ parking, 160 to 450 815 to 145

buffer, etc.)

Boating:

General 1 to 6.5 acres/boat 3 - 1 4.0 to 0.4
Fishing k to 2.5 15 to 0.8
Water Skiing 3 to 40 1.0 to 0.22

Fishing:

Lake 0.07 to 1.2 acres/person 1 15 to 0.8
Stream to mile of stream

Trail:

Nature 1/50 to 1/5 mile/person 8 to 3 150 to 33
Hiking 1/40 to 1/4 10 to 3
Horse 1/12 - to 2

Picnicking 1/25 to 1/4 acre/site 1 to 1 2 0 to 16

Camping:
Site 1/16 to 1/3 acre/site 1 64 to 12
(w/ open space) 4 acres/site 4

Hunting: 5 to 64 acres/person 1 0.20 to 0.O15
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Table 4-18 Space Standards used to Determine Carrying Capacity of Existing
Recreation Facilities,

Facility Standard Turnover

Swimming:

Beach 100 sq. ft. of Beach/Person 1.5
Pool 36 sq. ft. of Pool/Person 3

(1/3 of people in water at one time)

Boating (all types) 3 water acres/boat 2
3 people/boat

Fishing:

Lake 1/3 water acre/person 1
Stream 1/2 mile of stream/person

Trail (all types) 1/12 mile/person S

Picnicking: 4 sites/acre 1.5
5 people/table

Camping: 6 sites/acre 1
4 people/site

Hunting: 10 acres/person 1
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IV.B.3.(c) Recreation Service Area Facility Capacities

The capacity of the recreation inventory of the recreation service area is

determined from the space standards previously described as follows.

Swimming Beaches:

Linear feet of beach X two swimmers per linear foot X a turnover of 1.5 or

linear feet of beach X 3.

Swimming Pools:

Square feet of pool area X one swimmer per 36 square feet X a turnover of

3 X three persons per swimmer in the water, or square feet of pool area X

9/36 or 1/4.

Boating:

Acres of water X 1 boat per 3 water acres X 3 people per boat, a turnover

of 2 or water acres X 2.

Fishing:

Acres of water X one boat/acre X 3 people/boat, or acres of water X 3.

Picnicking:

Number of tables X 5 people per table X a turnover of 1.5, or number of

tables X 7.5.
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Hunting:

Number of acres X 1 hunter per 10 acres, or number of acres divided by 10.

Camping:

Number of campsites X 4 people per site.

Trails:

Miles of trails X 12 people per mile of trail X a turnover of 5, or number

of miles of trail X 60.

From these standards and the facility inventory tables by state and county,

the capacity of the recreation service area within each state is calculated

by activity type in the following table. Recreation service area totals by

activity are also given.
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IV.16.3(d) Qualitative Recreation Standards

A complete discussion of standards for recreation should include a brief

introduction to what may be considered as qualitative standards. This

discussion can be regarded as an investigation into a relatively unexplained

dimension of the question of recreation supply, an aspect of that question

that deals more with the satisfaction derived by the user of a recreation

facility, rather than with the actual physical circumstances of the use.

The question of user satisfaction is, of course, very sensitive to

definitions of the nature of experience from which the satisfaction is to

be derived; is it to be leisure, play, fun, sport, relaxation, recreation?

Each of these terms has a different meaning in a literal sense, and almost

an infinite variety of connotations when considered as sources of

satisfaction for an individual. It is far beyond the scope of this work

to attempt any complete description, let alone analysis of what the

"recreation" experience might be to any one person. Rather a broad overview

of the recreation experience is sketched and some implications about the

qualities of this experience as they might be appreciated by a variety of

persons is discussed. The question of "Psychological Carrying Capacity"

treated earlier will be examined as a limiting factor to the individual's

ability to achieve satisfaction from the recreation experience.

The importance of establishing concepts of qualitative standards for

recreation cannot be underestimated as it is most likely that the satisfaction

derived by the individual is the best measure of recreation's contribution

to the welfare of society. Recreation's contribution to society as an

organizing and socializing force has long been appreciated in the context
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of sports and play. Psychoanalytic theory has recognized the functions

of play in the child and fantasy in the adult as similar processes allowing

the individual to assimilate excessive experiences and make of himself
1

"master of the situation". Thus, recreation of various sorts can range

in function from helping to socialize the individual, a commonly accepted

value of team sports, to allowing the individual to cope with potential

psychological problems. Some of these functions of recreation are well

documented in the literature of psychology and sociology.

Other functions of recreation, more subtle, yet no less important have

yet to be treated by science or social science. Chief among these other

benefits to be derived from recreation is the individual's profit from close

association with the natural environment, the interaction with nature central

to many forms of outdoor recreation. To examine these benefits we may look

to poetry and literature where the appreciation of the natural environment

has ever been a primary subject. Three examples are chosen which illustrate

the quality of recreation experience as perceived by highly different

users. William Wordsworth, in his "Lines Composed a Few Miles Above

Tintern Abbey" (1798) elegantly describes the great satisfaction he gained

from this association with nature:

.... Therefore am I still
A lover of the meadows and the woods,
And mountains; and of all that we behold
From this green earth; of all the mightly world
Of eye, and ear - both what they half-create,
And what perceive; well pleased to recognize
In nature and the language of sense,
The anchor of my purest thoughts, the nurse,
The guide, the guardian of my heart, and soul
Of all my moral being.

(lines 102-111)

(Note: Footnotes are found
IV-71 on Page IV-153)
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Wordsworth wrote these lines "...after a ramble of four or five days,"

and while the view of nature as "nurse, guide and guardian" is characteristic

of the Romantic Age in general, other more modern writers have been likewise

inspired while hiking. In this next passage, taken from the Hemingway short

story, "The Last Good Country" the characters, Nick Adams and his sister,

experience a sense of religious awe while walking in the woods.

"...There was no underbrush and the trunks of
the trees rose sixty feet high before there

were any branches. It was cool in the shade

of the trees and high up in them Nick could
hear the breeze that was rising. No sun came
through as they walked and Nick knew there

would be no sun through the high top branches
until nearly noon. His sister put her hand
in his and walked close to him.

"I'm not scared, Nickie. But it makes me
feel very strange."

"Me, too," Nick said. "Always."

..."Nickie, where we're going to live isn't as
solemn as this, is it?"

"No. Don't you worry. There it's cheerful.

You just enjoy this, Littless. This is good
for you. This is the way forests were in the
olden days. This is about the last good country
there is left. Nobody gets in here ever."
..."...this kind of woods makes me feel awfully
religious."

"That's why they build cathedrals to be like
this."

While these aesthetic and religious experiences of nature might seem to be

specific to the artistic temperament, such is not the case. A 1956 study

"... asked 36 informants in personal interviews to tell (us) in their own

words why they were in the wilderness. Analysis disclosed five broad

categories of reasons which, taken together, depict the imagery of the
2

wilderness by those who visit it." It is important to note that these

images were used by "ordinary" campers, presumably without poetic intentions.
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Single images were rarely maintained by the
respondents, although four saw the wilderness
only as a locale for sport and play, four only
as a fascination, and one each exclusively a
sanctuary or heritage. Usually the view of
the wilderness in terms of sport and play was
combined with its fascination, its value as a
refuge, or a heritage. It was also common to
find the images of the wilderness as a
fascination and a sanctuary combined. 3

Simply knowing that campers find these spiritual qualities, however,

vaguely defined, in their experience of nature is a first step toward

defining some concepts of qualitative recreation standards, at least

as regards the satisfactions to be gained from the "wilderness" experience.

The preparations that these parties made also offer some insight into the

qualitative experiences they sought.

Of this sample of campers regarding the planning efforts of each for their

wilderness experience, "...fourteen spent one or two months; 14, more than
4

Lwo months but less than a year; and seven spent a year or more." Of the,

"...20 groups represented by these interviews (only one) was without an

experienced outdoorsman in the main party, and that group had employed a
5

professional guide." It is obvious that with such extensive planning

efforts that the campers were preparing themselves for a very particular

qualitative experience. Through the months of planning, the campers'

anticipation and expectations caused them to form an idealized conception

of what the quality of their recreation experience would be. The language

they used to describe the imagery of their experience, "fascination, refuge,

sanctuary", reveals their idealized expectations were rewarded by the quality

of their experiences.
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Anticipation and expectation can shape the quality of the recreation

experience. To use an extreme example, the demolition derby can be

seen to be both a sport and spectator recreation that takes its form

entirely from the expectations of its audience. Why put up with the

monotony between crashes when you can create a sport that is entirely

composed of crashes?

The concept of "Psychological Carrying Capacity" as it is in fact

determined by the expectations of the individual becomes important to

this discussion once again. There is nothing inherent in the nature of

the activity, nor the site upon which it is carried out (given certain

minimal standards) that can explain the individiial's satisfaction or

lack of same with his recreation. Rather, the individual's expectations

must be considered as the prime determinant of his satisfaction with

the recreation experience. For Hemingway's Nick Adams the fact that,

"Nobody gets in here ever", made of that place, "The Last Good Country".

Nick's expectations for that place would have been destroyed even by

the thought that anyone else ever went there. For Nick, the psychological

carrying capacity for that site for other people was zero. Likewise

the expectations of the stock car racing fans for crashes were not often

enough rewarded, and the demolition derby was created. For the spectator

of the demolition derby the constant crashes and the contagious enthusiasm

of the crowd meets his expectations and provides a satisfying recreation

experience.

It has been pointed out that the individual's satisfaction with the

recreation experience is largely determined by his expectations. The
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implications of this for defining qualitative standards for recreation are

that the expectations of the user must be identified so that the "carrying

capacity" of his expectations for other, perhaps, :onflicting elements can

be determined. Short of a rigorous identification of user expectations it

is possible to conclude that the recreation experience is highly Sensitive

to considerations of quality.

Unfortunately it is impossible to do little more than set physical and

ecological carrying capacity standards in a planning effort such as this.

These quantitative standards, while important parameters for maintaining

the natural setting, say little about the quality of the experience or the

designed environment.

The qualitative aspects of user experiences for the two. major alternatives

for the Delaware Water Gap National Recreation Area, with and without a dam,

are discussed in Chapter XVIII. But in general, the term "Recreation Area"

begins to set user expectations itself. While a limited number of National

Recreation Areas currently exist and few potential users have formed a firm

idea of what such an area is, it is safe to assume that use of the term

suggests activities, participation in outdoor experiences generally more

active than would be suggested by the term "nature preserve." The intro-

duction of the variable of building or not building a dam begins to set

other expectations. The dam implies lake; lake implies boating, swimming,

still water and serenity. No dam implies river; movement, constant change,

rapids, excitement, and silent power are easily associated with the concept

of a river. Dam may also imply man-dominated, harnessing the force of

nature, and conquering the river.
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IV.B.4. PROGRA4ED RECREATION FACILITIES

IV.B.4.(a) Scope of Programied Facilities

Major existing facilities were determined primarily by a review of state

park systems and federal parks. Facilities presently on capital budgets

plus those planned to be in place by 1980 were determined. General empha-

sis was placed upon water related recreation facilities and specific empha-

sis was placed on comparable facilities located at dam-based impoundments.

Thus, dams within the recreation service area built by power companies

(sanctioned by the Federal Power Commission, New York City), the Soil

Conservation Service, Upper Darby, Pennsylvania (under 25,000 acre feet

impoundments) and U.S. Army Corps of Engineers, Philadelphia, Pennsylvania

(over 25,000 acre feet impoundments) were examined. The status of Gateway

National Recreation Area was also determined.

Facilities projections are limited to those provided by the public sector.

This is due to the assumed volatility of the private recreation market.

One exception is Great Adventure, New Jersey, a zoo facility with expected

1975 visitation of 3,000,000 visitors. Green Acres and Project 70, the New

Jersey and Pennsylvania, respectively, open space bond issues will have an

impact on recreation facilities, but the extent is presently unclear.

IV.B.4.(b) Gateway National Recreation Area

Gateway National Recreation Area, operated by the National Park Service at

New York Harbor experienced 5.1 million annual visitations during its first
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full season (1974) and attendance is forecast at ten million by 1980. This

facility contains 6,000 acres in Queens (Jamaica Bay Bird Sanctuary),

Brooklyn (shorelands and Floyd Bennett Field), Staten Island and Monmouth

County (Sandy Hook). No conceptual plan regarding facilities mix exists

at present, but development will primarily utilize present in-park resources

including huge hangars, historic sites and beaches. In 1974, Sandy Hook

and Riis Park beaches, respectively, experienced 800,000 and 2,500,000 visi-

tors. It is assumed annual visitation at these facilities will rise at a

slow rate through 1980.

IV.B.4.(c) Dam Based Facilities

Notable increases in visitation are prospected for Lake Wallenpaupack,

Yards Creek and Schoharie Creek impoundments. These will total approximate-

ly 500,000 annual visitations for swimming, boating, camping, picnicking

and hiking.

Presently Lake Wallenpaupack in Pike and Wayne counties, Pennsylvania

(5,700 water acres) provides 11 boat ramps with an estimated 3,500 regis-

tered boats. An estimated 4,000 summer cottages surround this lake. Motor-

boat crowding at this facility is legendary, with popular rumor being that

swimmers are prevented from using the lake due to the boating hazards.

Presently, the five-acre beach is over-utilized by ten percent. There are

157 picnic tables and 300 tent sites, each used to capacity. Ten acres of

beach, 150 additional picnic tables, 12 miles of trail, and approximately

65 camping sites are to be added.
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Holtwood Dam, Lancaster County, Pennsylvania (2,400 water acres) facilities

expansions include 335 picnic tables in addition to the present 633, and

300 additional campsites in addition to the present 156, and one boat ramp

in addition to six existing ones.

According to Federal Power Commission Licensed Projects, Recreation Reports

for 1973 and 1974, Yards Creek Upper and Lower Reservoirs (300 water acres)

are expected to increase f'rom 10,000 present annual visitations to 250,000.

No information is available on future facilities envisioned, but present sites

permit sightseeing and picnicking, hiking and group boy scout camping.

Schoharie Creek Dam, Schoharie County, New York (430 water acres) envisions

an increase from the present 20,000 annual visitations to 72,000, with

12,000 being overnight campers. The facility presently contains 100 camp-

sites, one swimming pool and one boat launch ramp at 100 percent capacity.

IV.B.4.(d) Pennsylvania State Parks

Pennsylvania envisions significant additions to its extensive network of

state park facilities by 1980. Within the recreation service area, approxi-

mately 3,250 lineal feet of beach, 62,000 square feet of pool area, 1,175

campsites, and facilities for 700 boats will be added by 1980.

Significant beach area will be added to Blue Marsh Park, Berks County

(800 feet), Swatara Gap, Lebanon County (800 feet), and Nescopeck, Luzerne

County (700 feet).
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Large swimming pools will be installed at Jacobsburg, Northampton County

(15,000 square feet), Marsh Creek, Chester County (10,000 square feet),

and Nocka.,ixon, Bucks County (25,000 square feet). Carping will be

significantly increased at Nockamixon, Bucks County (600 sites) and Hickory

Run, Carbon County (400 sites). Boating ramps will be installed at

Neshaminy, Bucks County (600 boats) to coincide with improved Delaware

River water quality. Additional boating and picnicking will be provided

at Beltzville in Carbon County.

IV.B.4.(e) New Jersey State Parks

Relatively few additions to the New Jersey State Park System are

contemplated or programmed presently. State policy is to provide facili-

ties in proximity to urban regions with mass transit access with currently

available funds.

Approximately $50,000,000 available through the Green Acres Bond Issue

(approved November 1974) and $15,000,000 available through the Bureau of

Outdoor Recreation is expected to be the major funding of New Jersey state

park facilities. Based on 1975 costs, this translates to 910 linear feet

of beach, 1,300 campsites, 1,625 picnic tables, 23 boat ramps, and 65 miles

of hiking and nature trail. An additional $150,000,000 will also be available

through Green Acres for state and local developments.

Spruce Run and Round Valley, both in Hunterdon County, are undergoing

expansion. Round Valley will be officially opened with all facilities

operating by July 1976. Both parks offer, or will in the near future,
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boating, picnicking, swimming and camping activites in addition to various

other day use activities. Neither park will be developed to full capacity.

Chapter XIII discusses further expansion potentials.

The present major planned facility is Liberty Park along the Hudson River

at Jersey City (Hudson County). While still in the conceptual design stage,

this park will cater to urban needs and form a suitable backdrop for the

nearby Statue of Liberty. It is likely promenades, huge swimming pools,

public forums, court games and environmental education will constitute

major areas. This park will be similar in many ways to Roberto Clemente

Park along the Harlem River in New York City.

Additional local facilities will be funded through the Green Acres Prograim.

The actual mix and amount of facilities built under this program is unclear

at this time. There are also opportunities to increase the ocean beach

capacities, exemplified by a current suit by New Jersey against the Boroughs

of Deal and Bayhead.

IV.B.4.(f) New York State Parks

Relatively few additions to the New York State Park system are contemplated

or programmed at this time due to budgetary constraints. State policy will

generally focus on providing recreation close to urban centers and specifi-

cally along thu Hudson River corridor between New York City and Albany.

Of most significance is the anticipated tenfold increase in Hudson River

Boating due to Improved water quality. Small craft on a typical summer
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Sunday are expected to increase to 4,000 to 5,000 by 1980 from present

levels of 450 to 500.

Iona Island in the Hudson River, and a portion of Hatriuman State Park in

Rockland County, will be developed to accomod4te 8,000 daily viitors by

1980, with a significant percentage using a large swimming pool. Below

Iona, a large pool will be constructed in Blauvelt State Park, Oart of the

Palisades Interstate Park System. In Putnam County, the Hudson Highlands

State Park will contain a 200-foot beach projected to be in operation by 1980.

Improvements in the vicinity of New York City are expected to take the form

of urban riverside parks, w~th large swimming pools, extensive promenades,

environmental education, court games and performing arts activities. The

facilities mix will be significantly different than in rural state parks.

The prototypical example is, again, Roberto Clemente Park along the Harlem

River in New York City.

The only significant facility programed elsewhere in the New York portion

of the recreation service area is Oquaga State Park (Delaware County). This

day use facility will center on a small impoundment on a tributary to the

Delaware River near the conjunction of Delaware, Broome, and Chenango Counties.

By 1980, swimming and picnicking facilities and hiking trails will be provided.

No specific facilities are programmed at Upstate New York City reservoirs,

including Ashokan (Sullivan County), Pepacton (Delaware County), Rondout

(Sullivan County), and Croton and Kensico Reservoirs (Westchester County).

Consideration of potential facilities is discussed in Chapter XIII on recreation

alternatives.
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N.C. DEMAND FOR RECREATIONAL FACLRTES

Subject to the qualifications concerning the state of the art of recreation

demand forecasting expressed in the preface to this chapter, this section

presents an analysis of demand within the recreation service area of the

Tocks Island Lake Project and also presents some observation on the charac-

teristics of recreation demand more generally. This section contains five

major parts. The first reviews the demand forecasting history of the pro-

ject; the second describes the consultant's approach and data base; the

third discusses some of the demographic differences in recreation prefer-

ences; and the fourth goes into some detail on the utilization (expressed

demand) of four comparable facilities in the region. Finally, these

components are translated into a forecast of the service area's recreation

demand in terms of activity days for various recreation categories.

Some definitions of terms should be noted before getting further into this

section. The basic measure of demand or utilization is the "activity day"

which means one person participating in a given activity on one day.

Because a person may partake in more than one activity in a day (both

swimming and picnic, for example), the total visitation (annual) or visitor

days at a park will be less than the sum of the activity days.

By contrast the standard supply terms are "design load" (or "instant

capacity") which describes the number of people a facility or group of
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facilities can accommodate at any one time. The "daily capacity" Is deter-

mined by multiplying the instant capacity by a turnover factor; and

conversely the design load can be determined by dividing some predeter-

mined "design day" (visitors on the peak day, or average Sunday, or fifth-

highest day or whatever) by a turnover factor.

IV. C.1. PAST RECREATION DEMAND ESTIMATES FOR TOCKS ISLAND LAKE

Throughout the history of the planning for the Tocks Island Lake Project

and the associated Delaware Water Gap National Recreation Area there have

been many reevaluations and adjustments made to the details of the recrea-

tion component, particularly in the design capacity of recreation facili-

ties and the projected visitation to the area. In order to set a framework

for the development of demand estimates called for in this present study,

a brief review of the past efforts and the assumptions inherent in them

is necessary.

The basic recreation demand methodology and the first estimates of visita-

tion were developed in House Document #522 which set forth the total pro-

ject formulation. This document contains a description of the only "demand"

as opposed to "capacity" approach to visitation. The basic assumption in

the analysis is that the Tocks Island project as proposed would most re-

semble a state park in its recreation component and it therefore used

historical trends in state park attendance in Pennsylvania, New Jersey and
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New York as a indicator of demand. A factor of 1.555 state park visits

per capita in 1955 was projected to 2.235 in 1965 and 5.407 in 2010 based

upon the then recent trends in visitation.

This forecast has proven to be generally accurate as shown in the table

below for 1973.

Table 4-20 Total State Park Visitations Per Capita 1973

State Park Park Visits

Population Visitation Per Capita

New York 18,265,000 46,907,000 2.57
New Jersey 7,361,000 3,519,088 0.48
Pennsylvania 11,902,000 30,109,619 2.53

Total 37,528,000 80,535,707 2.15

Source: Various state departments.

Total demand within the then defined service area was calculated by multi-

plying these ratios by projected population. This total visitation was

then converted to day design load (or "instant capacity" of recreation

facilities) based on a formula which has been consistently used, in its

components if not specific numbers, throughout the years. This formula is:

Annual Visitation x .80 x .60
Design Loads 14x.14xl1.5

in which the .80 represents the share of annual visitation which occurs

during the normal season, 14 is the number of weeks in the normal season,

.60 is the share of the weekly attendance occurring on a Sunday (conceded
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to be the peak day for most activities), and 1.5 is the turnover of facili-

ties on the average Sunday.

Using this formula and adding a factor for estimated overuse of existing

facilities at the time, the study forecast a design load need for about

750,000 visitors in 1965 and over 2,800,000 in 2010 as the potential market

for recreation at Tocks Island Lake. This "effective market" was factored

out of the total service area needs by adjusting for distance from Tocks

Island. It included 100 percent of the needs within a 25-mile radius of

the site and used variable percentages down to 42 percent of the need in

the population band between 75 and 100 miles from the site. Other docu-

ments reinterpreted these figures as indicating a potential market of

15,000,000 visitors annually in 1955 and 25,000,000 annual visits in 1975.

Clearly the design of recreation facilities at Tocks Island Lake could not

accommodate this number of visitors (nor could any one facility capture

100 percent of its potential market, a point never discussed in the analy-

sis); so from this point on demand or needs have been essentially ignored

and the design load has been placed in the above equation to determine a

projected visitation level.

Appendix W of House Document #522 projected a total annual attendance of

6,750,000 visitors to facilities with a design load of 154,300 persons at

any point in time.
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The document later made an adjustment for "sightseers" as opposed to people

actually using the recreation facilities. It assumed that 20 percent of

the visitors would only be driving through and consequently settled on a

design load of 123,500 persons.

The next projection of visitation was developed by Robert R. Nathan

Associates in their 1966 study for the National Park Service, Potential

Impact of the Delaware Water Cap National Recreation Area on its

Surrounding Communities. This report developed a visitation estimate of

10,500,000 annual visitors which has since become, until recently, the most

widely quoted figure for visitation at DWGNRA. Actually, this was a middle

figure among a range of forecasts Nathan developed. It is based on a de-

sign load of 123,500 visitors at any point in time applied to the formula

described above except that the Sunday visitation was decreased from 60 per-

cent to 29 percent of the weekly visitation and turnover was reduced to

1.13. The changed Sunday figure was based on some comparable experience

in nearby parks and the turnover was reduced to reflect the increased dis-

tance (and presumed longer stay) at DWGNRA. The 8,400,000 annual visitors

determined by the formula was then increased by 25 percent to account for

sightseers.

The next milestone in recreation planning for the project occurred in the

February 1968 publication by the Corps of General Design Memorandum

Supplement #1 of the project. Appendix E notes the discrepancies between

the two previous documents and uses slightly adjusted factors in the formula
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to develop an estimate of 9,568,600 annual visitors' of which 20 percent

would be sightseers and another 68 percent would be in the water-related

activities. This figure is the "official" figure which has been used in

the Corps benefit-cost analysis and is based on a design load of 112,000

visitors at one time. This document also forecasts an increase in visita-

tion to over 16,000,000 anually by 2010 but did not discuss increased

design load and did not use the increased visitation in the benefit-cost

analysis.

The next document discussing recreation design was the May 1971 draft

Master Plan for the Delaware Gap National Recreation Area developed by the

National Park Service. This document noted the previous forecasts but did

not contain any detailed design criteria and was apparently addressing the

previous design load of 112,000.

In response to concern about the potential impact of the forecast number

of visitors, the Delaware River Basin Commission adopted Resolution 73-6

in 1973 which amended the Comprehensive Plan to permit recreation and

facilities designed to accommodate no more than 4,000,000 visitors per year.

Clark & Rapuano are currently preparing a revised plan for the DWGNRA with

a design load of 41,700 in the first phase. This is designed to produce

4,000,000 visitors per year using the same basic formula above with 20 per-

cent of the total visitation as sightseers, 26.2 percent of the weekly

visitation on a Sunday and a turnover of 1.15. The plan under preparation

also details a second and third phase which would bring the ultimate
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capacity to a 110,500 design load and 10,600,000 total annual visitations

although it should be noted that additional authorizations and amendments

to the DRBC Comprehensive Plan, which in turn require public hearings, will

be necessary to develop DWGNRA beyond the proposed Phase I.

This summary of the devtlopment of recreation forecasts for the project

indicates several major points. First, there has been no analysis of

recreation demand or needs in the region since the original studies pre-

ceding House Document #522. Second, all of these analyses used a stock

formula which applied to total visitation and design load for the project

without any consideration for different activities or different mixes of

activities that might occur and would certainly affect the ratios used in

the equation. Finally, the question of the design load itself is never

addressed and the persons per picnic table or acre of water or whatever

often reflects more of a desired standard than a real capacity limit. The

question of the design standards is addressed elsewhere in this chopter

but the remainder of this section deals with the consultant's relook at

recreation demand and the need for additional facilities in the recreation

service area.

IV.C.2. AN APPROACH TO RECREATION DEMAND FORECASTING

This portion of the chapter describes the approach the consultants have

taken in forecasting recreation demand in the Tocks Island Lake recreation
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service area previously described. Included in this section are a discus-

sion of the empirical base for demand forecasting as generally used and as

used in this study, various adjustments that have been made to the raw

data to reflect conditions in the service area and an outline of the

methodology and assumptions used in this study.

IV.C.2(a) Empirical Base

In recent years there have been three major studies of the national recrea-

tion market conducted by the Federal Government: one in 1960 conducted for

the Outdoor Recreation Resources Review Commission (a predecessor agency

to the Bureau of Outdoor Recreation); one in 1965 conducted for the Bureau

of Outdoor Recreation; and, the most recent, in 1972 also conducted for the

Bureau of Outdoor Recreation. While these surveys differed somewhat in

their definition of categories and approach to questioning they are

essentially comparable although the 1972 National Recreation Survey was

limited to activities in the summer quarter (June, July and August) while

the otaer surveys covered different periods of time. These surveys all

covered a full range of demographic and geographic factors and tabulated

results for regional areas of the country. The 1960 and 1965 surveys have

provided the basis for much of the recreation planning which has been done

in various states and regions since that time. The 1972 survey is too new

to have been utilized to any great extent.

Beyond these national studies, many local and state recreation programs

have made use of surveys conducted in the locality or specific "case study"
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surveys of facilities already in place. Some of the most extensive recrea-

tion analysis and planning being done today is by the various states in the

development of their Statewide Comprehensive Outdoor Recreation Plans

(SCORP) required by the Bureau of Outdoor Recreation for participation in

the federal Land and Water Conservation Fund Program. Most relevant to the

demand in the Tocks Island Lake recreation service area are the demand

studies done by New York, New Jersey and Pennsylvania. The demand figures

in New York's SCORP are derived from a number of sources but rely most

heavily on two surveys, one conducted in Onondaga County in the winter of

1968 and one conducted on Long Island in the summer of 1968. New Jersey's

SCOP demand projections were factored from the 1960 National Recreation

Survey based on regional summaries and state demographic characteristics.

Pennsylvania's 1971 SCOldP (a new one is now in preparation) also relied on

demographic-based adjustments to the regional data of the 1960 NRS. It is

obvious that the underlying demand studies are somewhat dated and are

either of a too limited an area or too broad an area to apply directly to

the Tocks Island Lake recreation service area. The consultants are fortu-

nate, however, in being able to utilize a yet-to-be-published survey con-

ducted in the summer of 1974 by Ide Associates, Inc. of Philadelphia for

the Commonwealth of Pennsylvania in the update of their SCORP.

This survey was conducted by telephoning approximately 3,000 households in

Pennsylvania (compared to 4,029 households in the whole country covered in

the 1972 NRS.) The recreation participation in 19 outdoor-oriented activi-

ties was obtained from a randomly selected individual five years of age or
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or older in each household. Interviewers worked from a computer-prepared

listing of telephone numbers each of which had an associated random number

table which designated a particular person in an age-ordered listing of

household members obtained at the start of the interview. If the desig-

nated individual was ten years of age or older that individual was inter-

viewed on his or her recreation participation. If the individual was from

five to nine years old, an adult member of the household, generally the

parent, was interviewed about that person's participation. In addition,

a household head was interviewed to obtain attitudes on recreation and the

socioeconomic characteristics of the household.

The broad coverage of the Ide Associates survey and the wording and the

order of the questions resulted in some substantial differences between its

results and those of the 1.972 National Recreation Survey; most significantly,

the Ide Associates survey indicated a greater participation in terms of

total activity days in 'most of the recreation categories. The differences

are partly accounted for by the fact that the Ide Associates survey covered

the whole year and covered all persons five years of age and over whereas

the 1972 NRS covered the sunmmer months only and was limited to persons 12

years and over. The principal reason for the differences, however, is that

the 1972 NRS (and the 1960 and 1965 surveys before it) focused on vacations,

trips and outings whereas the Ide Associates study focused on the activity

itself and total participation over the year. Not unexpectedly, the great-

est differences in participation rates between the two surveys are for
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such activities as bicycling, swimming and outdoor games and sports which

are most frequently engaged in near the home. Correspondingly there is in

the Ide Associates survey a more rapid falloff in the curve which describes

the percent of activity days which are engaged in at varying distances from

the home.

For example, when the data from the Ide Associates survey is factored to

exclude activities undertaken within 15 minutes of the respondent's home,

the results are very similar to other surveys and standards used in recrea-

tion planning. The table below shows activity days per capita in the major

recreation categories most relevant to planning DWGNRA.

Table 4- 21 Activity Days Per Capita for Seven
Major Recreation Categories

Ide SCS 1972
Associates- Guidelines NRS

Swimming 8.78 8.5 6.30
Picnicking 4.64 4.4 2.77
Boating 2.00 1.8 1.53
Fishing 3.15 2.4 1.30
Hunting 1.16 n.a. .11
Hiking 3.77 1.6 1.30
Camping 2.59 .6 1.48

1/ Activity days more than 15 minutes from home.

Source: Ide Associates, Inc. survey of Pennsylvania residents,
1974; Soil Conservation Service planning guidelines
based largely on Northeast Region results of 1965 NRS;
and calculated from 1972 NRS data.

IV-92



The differences in the participations shown in the 1972 NRS and the other

two can be accounted for largely by the fact that it covered only the summer

months; for example, the closest correlations are in boating and swimming

while hiking and picnicking show extended seasons and hunting, of course,

is not "in season" during the summer.

Another important advantage of the Ide Associates survey is that it was

undertaken in 1974, a year in which recreation and travel patterns reflect-

ed a greater public concern for the cost and availability of gasoline.

Attendance at State Parks, for example, was down three percent between 1973

and 1974 in both Pennsylvania and New Jersey. By utilizing base year demand

figures in this study which reflect the impact of the energy crisis, a more

realistic picture of future demand is obtained.

IV. C.2(b) Adjustments to the Base Data

The consultant, working in close association with Ide Associates, developed

methods for adjusting the base survey data to make it applicable to the

recreation service area of Tocks Island Lake. Two separate types of ad-

justments were made, one based on demographic characteristics and a second

based on recreation supply available to residents of a particular county.

The principal intent of these adjustments was to make the findings of the

Pennsylvania survey applicable to residents of other states in the recrea-

tion service area. While it is clearly inappropriate to use overall partici-

pation rates in a given activity per household or per capita uniformly for

each county within the service area it is not inconsistent to assume that
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the persons in different areas who are of the same age, have the same in-

come, do or do not have access to a car and have similar recreation oppor-

tunities available to them will behave in a similar manner.

Therefore, the results of the Ide Associates survey in Pennsylvania were

used to calculate, for each activity, separate participation rates in

several demographic categories which were then applied to the actual and

forecast demographic characteristics in all of the counties in the service

area to determine a demographic-expected participation rate. Demographic

characteristics included the white/nonwhite split, car ownership, age

(seven categories) and income (six categories). These same participation

ratios were applied to future populations and their associated demographic

characteristics in the forecasts so that forecast participation rates in

fact reflect changes in the age and income structure of each county.

Demographic characteristics selected for this analysis were chosen based on

their influence on the recreation participation and limited by the need to

tie in with characteristics determined in the Pennsylvania survey. For

example, the male-female distribution of population does not influence the

overall participation rate of a county because of the narrow range of

variation in this measure from one county to the next -- even though the

recreation activities of males and females are quite different. The degree

of urbanization of a county would seem to be an important influence on

recreation participation but it was not possible to tie this measure into

the existing data base; it is felt that the vast differences in participation
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between white and nonwhite persons and those who have and do not have

access to a car (two measures which were used) will adequately weight the

urban participation rates. Notwithstanding such qualifications, the con-

sultants feel the Ide Associates survey is the most up-to-date, comprehen-

sive and accurate survey available for use at this time.

The other important adjustment concerns the supply of recreation facilities

available to an individual as this certainly influences his rate of actual

participation in various recreation activities. It is a consistent theme

of academic literature discussing recreation demand that any survey based

on actual use of existing recreation facilities cannot adequately describe

the pure demand in economists' terms; and any forecasts developed from

these rates are in fact forecasts of consumption with an implied assumption

that future supply opportunities will be about the same as they are now.

While this may be a problem for some specific activities (such as skiing)

which are highly facility-oriented, it may be an overstated concern over

the long run since the broad outdoor recreation patterns of a region are

determined by its terrain and climate and geologic features (aside from

demographic characteristics). While it is true that no facility directly

comparable to the Tocks Island Lake Project exists today, there are ample

mountain lakes, hiking trails, campgrounds and the like in the surveyed

area. It is important, however, to recognize supply differentials among

the various portions of the recreation service area in developing the basic

and forecast participation rates in the various activities. To address

this issue the consultants have utilized a method developed by
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Ide Associates, Inc. for use in Pennsylvania SCORP now in preparation

which can be briefly described as follows. First, the supply inventory

(described in Part IV.B. above) was organized to present for each of seven j

major recreation categories a relative measure of the supply present in

each county. This measure was then divided by each county's share of the

total population in the service area to determine a "supply accessibility

index" -- an index of greater than one indicated a county had a greater

share of the recreation supply than the population, indicating a relative

capacity to serve neighboring counties. (This, or course, does not

address the question of overall adequacy of supply, nor is that the intent

of this step.) The supply accessibility indexes surrounding each of the

counties in the service area (taken one at a time) in time bands of

30-minute intervals ranging up to two and one-half hours away are compared

through a regression analysis to the ratio between the actual participa-

tion rates in the county (as determined by the Ide Associates survey) and

the demographic-expected participation rates as calibrated from the overall

survey results. This then produced an equation which allowed the present

and forecast participation rates to be adjusted to reflect various assump-

tions regarding future supply.

The complete set of printouts of the analysis are in the project files.

The appendix to this chapter contains the more pertinent output tables

of this analysis and are referenced within the text of this chapter.

Although the analysis was done on a county-by-county basis, the sunary

tables presented in the text of this chapter are presented for states, the

recreation service area or, in some cases, important county aggregations.
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The appendix tables and their content are briefly described below.

Tables 4.A.1 and 4.A.2 display the estimated 1974 demographic characteristics

for the counties within the recreation service area. The characteristics in-

clude total population, age distribution, white and nonwhite distribution,

household income distribution and distribution among those in households

with and without an automobile. Because of the nature of the survey and

computer program, the distributions shown in these tables are of population

aged five and over.

Tables 4.A.3 and 4.A.4 show the forecast of these characteristics by ten-year

intervals through 2025 for the portions of Pennsylvania, New Jersey, New York,

Connecticut and Delaware which lie within the recreation service area. The

main tables correspond to the medium growth level described in Chapter I

and the a and b portions of the tables present data for the low and high

growth forecast, respectively. Though not shown in the appendix, these

forecast were developed on a county-by-county basis and it is these demo-

graphic factors to which specific participation rates were applied.

Tables 4.A.5 and 4.A.6 show the demographic-specific participation rates

determined by the Ide Associates Survey. Each demographic-specific rate shown in

these tables was applied to the forecast county demographic characteristics and a

regression analysis was used to weight the resulting participation measures

for each recreation activity in each county to derive an overall rate.
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Table 4.h.7 displays the results of this forecast procedure in term of the

total participants and total activity days in each activity and each county

for the forecast years. Again, the a and b portions of the table corres-

ponds to the low and high growth assumptions described in Chapter I. It

should be noted that this is participation in recreation activities by

residents of the specified county without regard to where that participa-

tion takes place.

Table 4.A.8 displays the "supply accessibility indices" for each of the

counties in the recreation service area for each of seven major activities.

The index shown for the 30-minute bracket, for example, is the percent of

the service area's supply divided by the percent of the service area's

population which exist in the group of counties lying within 30 minutes of

the specified county; the index shown for the 60-minute category is a

similar measure for the band of counties lying between 30 and 60 minutes;

and so on to the 150-minute index which represents the supply to population

ratio in the group of counties lying between 120 and 150 minutes from the

specified county. A low factor in this table in the closer time bands

indicates a relative need for new facilities as described above.

Table 4.A.9 shows for each of 12 recreation categories the percent of the

annual activity days which occur greater than a specified distance (ex-

pressed in minutes) from the person's residence. This is the "travel time

decay" function which is referred to elsewhere in this chapter. By apply-

ing the appropriate percentage factor to total demand in each county in the
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recreation service area, the activity days which are a part of the poten-

tial "market" for DWGNRA can be calculated.

Table 4.A.10 shows the result of this calculation. The activity days shown

in this table are those generated by residents of each county which would

take place at a distance at least as great as DWGNRA is from that county.

As such, this number represents the total potential market for which

DWGNRA must compete -- but must compete only with other facilities at the

same or greater distance. In other words, the great bulk of the activity

which takes place near the home or at facilities closer than DWGNRA is

eliminated leaving a realistic assessment of the demand for facilities at

DWGNRA.

The actual forecast numbers developed through this analysis are discussed

in IV.C.5. following a discussion of demographic differences in recreation

participation and some reasonably comparable facilities in the region.

IV.C.3. CHARACTERISTICS OF PARTICIPANTS IN OUTDOOR RECREATION

This part describes variables in the demographic characteristics of par-

ticipants in various outdoor recreation activities. The tables below are

national data for the summer of 1972 as determined by the Bureau of Outdoor
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Recreation in the 1972 National Recreation Survey described earlier. The

consultant has calculated the activity days per capita for various charac-

teristics using data published by BOR; but these figures themselves have

not been published before. These results also have been compared to the

results of the Ide Associates, Inc. 1974 survey of Pennsylvania residents

and there is a striking similarity in the results -- not in the number of

activity days (as previously discussed) but in the relative participation

among different population groups.

IV.C.3.(a) Sex

Between men and women there are no real surprises as to participation among

the various activities. For the more family-oriented activities -- swimming,

picnicking, hiking, camping and to some extent boating -- there is no sizeable

difference between male and female participation rates. However, the tra-

ditional male pursuits of hunting and fishing show substantially higher

activity by men -- ten times more for hunting and over two and one-half

times as much for fishing. The table below shows activity days per capita

for men and women for all seven of the major activity categories.

Table 4- 22 Activity Days Per Capita by Sex

Male Female

Swimming 4.5 5.1
Picnicking 2.4 2.7
Boating 1.8 1.2
Fishing 2.6 1.0
Hunting .2 .02
Hiking 4.2 4.4
Camping 1.5 1.2
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IV.C.3.(b) Age

The table below shows activity days per capita among the major categories

for four age groups. All activities exhibit an expected decline in partici-

pation rates as the population ages -- except for momentary increases

in picnicking and fishing in the move from the under 24 age group to the

25-44 category. As also anticipated, the more strenuous activities such as

swimming, hiking, camping and hunting showed the greatest decline as

participants age. Picnicking and fishing exhibited the most consistent

participation rates among all age groups.

Table 4-23 Activity Days Per Capita by Age

Under 24 25-44 45-64 65 and Over

Swimming 10.1 4.8 2.0 .5
Picnicking 2.7 3.5 1.9 1.2
Boating 2.1 1.7 1.1 .3
Fishing 1.9 2.1 1.5 1.2
Hunting .2 .11 .09 .05
Hiking 2.1 1.1 .8 .3
Camping 2.0 1.7 .9 .3

IV.C.3.(c) Education

Activity participation rates among those with some college background and

those with a high school degree or less differ substantially for several

activities. The college group participates in boating and hiking at more

than twice the rate of the noncollege group. Meanwhile, the noncollege

group participates in hunting at five times the rate for the college group.

The table below shows activity days per capita for college and noncollege

participants among the seven categories.
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Table 4- 24 Activity Days Per Capita by Education Level

College Noncollege

Swimming 6.9 3.8
Picnicking 3.3 2.4

Boating 2.6 1.0
Fishing 1.2 1.8
Hunting .02 .1
Hiking 2.2 1.0
Camping 1.9 1.6

IV.C.3.(d) Race

Activity participation rates among whites and nonwhites vary markedly in most

of the categories. The table below shows activity days per capita for whites

and nonwhites for all seven major categories. Gaps between participation

rates by whites and nonwhites are greatest for boating (whites ten times

more frequent), camping (whites eight times more frequent) and hunting

(whites four times more frequent), Nonwhite participation rates for fishing

and picnicking are closest to those for whites.

Table 4- 25 Activity Days Per Capita by Race

White Nonwhite

Swimming 5.2 2.0
Picnicking 2.7 1.7

Boating 1.7 .17
Fishing 1.9 .9
Hunting .12 .03
Hiking 1.4 .5
Camping 1.6 .2
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IV.C.3.(e) Income

The table below shows activity days per capita for twc income categories.

Table 4- 26 Activity Days Per Capita by Family Income

Under $6,000 $6,000 and Over

Swimming 2.8 5.6
Picnicking 1.6 2.9
Boating .6 2.8
Fishing 1.6 1.9
Hunting .06 .13
Hiking .8 1.6
Camping .6 1.7

Boating and camping are the only two activities with substantially higher

participation rates among those with higher incomes -- four times more

frequent for boating and almost three times as much for camping. For all

but one (fishing) of the remaining five activities, participation by lower

income people is about one-half that of higher income people. Income

appears to make little difference in participation rates for fishing.

IV.C.3.(f) Car Ownership

One of the most limiting factors in recreation participation seems to be

access to automobile, and these differences are undoubtedly responsible

for much of the variation in the race and income participation rates dis-

cussed above. The tab.a l elow, taken from the 1974 Pennsylvania survey

(comparable data is not available from the 1972 NRS) shows the activity day

per capita for persons who are in households which have one or more cars

and those who are not.
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Table 4- 27 Activity Days Per Capita by Availability of Automobile

Car No Car

Swimming 21.6 7.0
Picnicking 7.6 4.7
Boating 2.7 .52
Fishing 4.9 1.5
Hunting 2.4 .01
Hiking 7.6 4.7
Camping 3.0 .29

IV.C.4. CASE STUDIES OF COMPARABLE PROJECTS

Recognizing that no other recreation area is identical to the proposed

Tocks Island Project, the study of comparable recreation areas can neverthe-

less provide insight necessary to project future levels of utilization,

visitor origins, optimum design levels and the like. Because of the differ-

ences such as location, size, and activities offered, value judgments must

be made to adjust for these differences and these value judgments are al-

most aways going to be subjective. With these inherent limitations and

weaknesses notwithstanding, this methodology offers a partial tool for

analysis.

Four sites were chosen for comparative analysis, each for a different rea-

son, and two are within the recreation service area and two are not. Even

those two outside the service area are at approximately the same latitude

and have comparable "seasons" for various activities. These two, Pymatuning

Reservoir in western Pennsylvania and the Allegheny Reservoir (Kinzua Dam)
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in central Pennsylvania were chosen primarily for their size and activity

mix -- the water acreage at each exceeds the proposed 12,000 acres at

Tocks Island. Both have visitations in the multimillions. Beltzville in

nearby Carbon County, was chosen because it is a new major facility near

the impact area and one of only a few state parks in Pennsylvania at which

there is not a limit on boating horsepower. Bear Mountain and Harriman

parks in the Palisades Interstate Park System were chosen because of their

role as a major day-trip destination within the New York urbanized area at

a distance only slightly closer than DWGNRA would be.

In the course of the investigations each site was visited in order to gain

a reliable firsthand impression of the area and its facilities. The data

collected was provided by the appropriate governing body, and interviews

with park officials were conducted in order to provide the necessary back-

ground information and understanding. It was hoped that each recreation

area would be able to provide comparable data on capacities, utilization

etc.; however, such was not the case for a number of reasons. Beltzville

and Pymatuning were the most alike in the level of detail and breadth of

information because they both operated under the same governmental organi-

zation, the Pennsylvania State Parks system. However, even these parks

varied somewhat in their visitor origin and user survey data. The data for

Bear Mountain/Harriman and Kinzua was lacking in detail and neither could

provide daily attendance either in total or by activity.

IV-105



IV.C.4.(a) Beltzville

Beltzville is a Pennsylvania State Park located in Carbon County about 25

miles southwest of Stroudsburg, Pennsylvania. The park contains 2,060

acres of land area and a 947-acre lake created by a Corps of Engineers dam.

Beltzville is one of the newest parks in the state and opened for operation

in April 1972 and is one of a few state parks to allow unlimited horsepower

motorboating. Even though the park is designed and operated for day use

only, it has enjoyed a substantial increase in yearly attendance. Total

visitor days in 1974 were 430,910, up from 404,776 in 1973 which was the

first full year. Beltzville offers a wide variety of year-round outdoor

recreation activity as indicated in the following table.

Table 4-28 Activities and Available
Facilities, Beltzville State Park, 1975

Activities Facilities

Picnicking 400 Tables

Swimning 525 Linear Feet of Beach
Fishing 10 Miles of Shoreline
Boating/Waterskiing 947 Water Acres

Hiking 6.5 Trail Miles
Ice Skating 2 Acres (plowed)

Nordic Skiing/Snowshoeing 2,060 Acres
Ice Fishing 947 Acres

Sledding/Tobogganing 4 Acres

Hunting 1,707 Acres

Snowmobiling 2,060 Acres

Source: Pennsylvania Department of Environmental Resources.
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Planned new facilities for Beltzville include a Corps of Engineer proposal

for a new picnic area of unknown size and a complete camping complex.

From the daily attendance figures it is possible to evaluate the utiliza-

tion of the park and its facilities. The summer season runs from Memorial

Day to Labor Day and is approximately 14.5 weeks in length. On the

average, 75 percent of the total annual visitation occurs during that time.

This has fluctuated from a low of 60 percent to a high of 85 percent in

1973 and 1972, respectively. Approximately 30 percent of the total weekly

visitations occur on Sunday, with 20 percent occurring on Saturday, and

the remaining 50 percent occurring during the weekdays. The annual peak

day accounted for just over three percent of the annual visits. The

fluctuation in the percentage of summertime visitors and the fairly high

annual peak day percentage is undoubtedly due to visitor unfamiliarity

with peak full times for Beltzville. As the newness of the park wears off

and people become more aware of the peak times, the distribution of annual

visitation will assume a more normal pattern. This trend is already

beginning to emerge and can be seen in the decline in the number of people

turned away as indicated in the following table.

Days Gates Car Boat
Closed Early Turnaways Turnaways

1972 8 2,300 114

1973 18 761 1,816
1974 21 500 1,010
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Utilization and turnover of facilities varies by activity. The following

table depicts the utilization of four of the most popular activities In

comparison to the current capacity levels of the park.

Table 4-29 Activities, Capacities and Utilization of
Selected Activities at Beltzville State Park, 1972-1974

Instant Peak Day Utilization
I /

Activity Capacity 1972 1973 1974

Picnicking 2,000 3,600 2,200 4,000

Swimming 2,100 4,500 4,700 4,500
Bank fishing 875 1,000 1,600 3,000
Boating 2,700 2,500 2,000 3,000

I/ Activity days.

Source: Pennsylvania Department of Environmental Resources

As might be expected, the turnover on picnicking, swimming and fishing is

much higher than for boating, due to the nature of the activity. Boating

has a definite critical threshold of capacity and a positive limit of

launching facilities which causes park officials to turn away boats when

the design capacity is reached. This can be contrasted to the excessive

overuse on Pymatuning, discussed later, where there is no such restriction,

An indirect constraint to utilization is of course parking. Beltzville

provides parking spaces for 900 cars and an additional 175 boat trailers,

which translate to an instant capacity of 3,200 people based on a ratio of

3.55 people per car. This is certainly not a rigid constraint in that cars
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can be and are parked along roadsides and in meadows, but parking can be a

constraining factor on a typical summer Sunday.

According to two different surveys taken in July of 1973, the following

was the resultant distribution of visitor origins:

Boaters Total
Survey Survey

Carbon County 21% 25%
Northampton County 18 16
Lehigh County 13 29
Bucks County 13 2
Philadelphia County 10 0
Schuylkill County 10 4
Montgomery County 5 3
Others 10 21

100% 100%

In the "other" category of the boaters survey, two-thirds of the ten percent

were from out of state, while a smaller share of the 21 percent of all

visitors were from out of state. Even though Beltzville allows unlimited

horsepower motorboating its "market penetration" is somewhat low. The most

likely reason for this is its rather small size and relative newness; but

as it becomes more well known, increasing numbers of visitors will recreate

at Beltzville.

IV.C.4.(b) Pymatuning

Pymatuning is a Pennsylvania State Park located in Crawford County about

40 miles southwest of Erie, Pennsylvania on the Pennsylvania/Ohio border.

Pymatuning contains 8,745 land acres and 17,088 water acres. Lake Pymatuning
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was created by a Corps of Engineers dam which was completed in 1936.

Reported attendance in visitor days has fluctuated significantly from

6,800,000 in 1969 to 2,990,000 in 1974. Some of this decline is attri-

butable to revised visitor estimating procedures enforced by a new park

superintendent. However, the recent decline in 1974 attendance which is

down from 1973 of 4,074,000 is felt to be due to the energy crisis and a

reduction of visitors and second home owners from the Pittsburgh metropoli-

tan area. Pymatuning is designed for both day and overnight use and offers

the following range of activities.

Table 4- 30 Activities and Available
Facilities at Pymatuning State Park, 1975

Activities Facilities

Picnicking 1,000 Tables
Swimming 4,200 Linear Feet of Beach
Fishing 70 Miles of Shoreline
Boating 3,322 Mooring Stations
Hiking 2.0 Trail Miles
Ice Skating 50 Acres (plowed)
Ice Fishing 13,000 Acres
Sledding and Tobogganing 150 Foot Run off the Dam
Hunting 5,000 Acres
Snowmobiling 200 Acres
Camping - Family 828 Sites

Camping - Group 1 Area for 400 People

Source: Pennsylvania Department of Environmental Resources.
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Plans for new facilities are primarily maintenance and repair of existing

facilities such as boat liveries and maintenance sheds; however, a new

marina facility of unknown size is also a possibility.

In the last two years a major drop in the percentage of annual attendance

which occurs during the 14.5-week summer season has taken place. In 1972

about 75 percent of the total annual visitors occurred during the summer;

but in 1973 and 1974 only 65 percent of the total visitations occurred

during the peak summer season. The weekly distribution of visitor days

follows closely that of Beltzville with 30 percent of the weekly attendance

falling on Sunday, 20 percent on Saturday, and 50 percent falling on the

remainder of the week. This distribution was calculated on the 14.5-week

summer season which generally runs from Memorial Day to Labor Day. The

peak day for the year accounted for about 1.84 percent of the total annual

visitor days.

The data in the table below indicates that picnicking, swimming and,

recently, boating are the activities that are the most seriously overused

for the facilities provided. Excessive turnover rates or crowding are

being experienced for these activities.
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Table 4-31 Activity, Capacities and Utilization of
Selected Activities at Pymatuning State Park, 1972-1974

Instant Peak Day Utilization1/

Activity Capacity 1972 1973 1974

Picnicking 5,000 40,854 29,585 25,658
Swimming 5,600 10,250 11,500 8,600

Bank Fishing 6,125 9,470 6,924 1,997
Boating 8,000 4,735 23,506 17,670
Camping - Family 3,312 3,732 2,655 3,280
Camping - Group 400 318 246 232

1/ Activity days.

Source: Pennsylvania Department of Environment Resources.

Visitor origins for Pymatuning are indicated by two surveys taken by the

Pennsylvania Department of Environmental Resources. The first is a survey

of day users taken in 1972 and the other is a camper survey taken in 1971.

As might be expected the day users originated much closer to Pymatuning

than did the campers. Of the day users, 51 percent live in the two

counties (Crawford and Mercer) adjacent to the reservoir, while an addi-

tional 16 percent come from neighboring Ohio counties. Allegheny County

(Pittsburgh) accounts for 16 percent of Pymatuning's visitors, which re-

flects to some degree the second home ownership of Pittsburgh residents

at Pymatuning. The results of the camper survey indicates a much wider

dispersion of visitors. The two counties adjacent to Pymatuning account

for only 15 percent of the campers, while the distribution of the distant

counties which provide campers to Pymatuning interestingly enough are

stretched eastward along the Pennsylvania Turnpike and 1-70 and 76; but

still approximately 80 percent come from within a 100-mile radius.
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IV.C.4.(c) Bear Mountain and Harriman

Bear Mountain and Harriman are individual parks within the Palisades Inter-

state Park System which is comprised of 17 parks and four historical sites

in New York and New Jersey. Bear Mountain and Harriman were selected for

analysis because when they are considered together they offer a full range

of recreation activities within easy access to the New York City metropol-

itan population. Bear Mountain has been a favorite park for the outings

of New York City residents since its founding in 1900. At that time most

of the park's visitors were ferried 25 miles up the Hudson River, and it is

still possible to arrive by that means today. In 1974, the Bear Mountain

and Harriman parks had over 4,000,000 visitor days which accounted for

almost 55 percent of the total attendance in the Palisades park system.

Attendance at Bear Mountain and Harriman state parks has stabilized some-

what recently with most of the new growth in attendance occurring at the

newer outlying parks of this system.

Even though there are overnight camping facilities available in Harriman,

most of the facilities and activities are day use oriented. The range of

activities and facilities are shown on the following page.

New facilities planned for the Bear Mountain and Harriman state parks

center around Iona Island which is located in the Hudson River. This

island will be developed for day use picnickers primarily with major trails

and a wildlife refuge as attractions. This development is five to ten

years away from becoming operational.
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Table 4-32 Activities and Available Facilities
at Bear Mountain and Harriman State Parks. 1975

Activities Facilities

Picnicking 3,176 Tables
Swimming - Pool 43,000 Square Feet of Pool
Swimming - Beach 4,700 Linear Feet of Beach
Fishing 1,900 Acres
Boating 1,120 Acres
Hiking 215 Trail Miles
Ice Skating 15,700 Square Feet of Rink
Ice Fishing 1,250 Acres
Nordic Skiing/Snowshoeing 30,000 Acres
Group Camping 6,845 Sites
Individual Camping 220 Sites
Roller Skating 24,800 Square Feet of Rink
Field Sports 25 Acres

Source: Palisades Interstate Park System.

I.

Since daily attendance figures could not be provided it was not possible

to analyze the patterns of weekly, seasonal, or annual visitations. How-

ever, from the data that was available and information gained from inter-

views some evaluation of attendance patterns is possible. The peak summer

season runs the normal Memorial Day to Labor Day period; however, there is

a mini peak season which occurs during October when the fall foilage

attracts numerous sightseers. This mini season is not significant for this

purpose because these people are not actively using the recreation facili-

ties of the park, but it does help reduce the peak summer season to about

65 percent of the total annual visitations. The day use activity, as

represented by the Bear Mountain attendance, is more evenly distributed

throughout the year than the overnight useage, which is represented by the
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Harriman attendance figures. The attendance at Bear Mountain would be less

evenly distributed were it not for an extensive program of busing inner-

city children to the park during the summer weekdays. This even distribu-

tion in useage is also helped by the hotel facilities available at Bear

Mountain which certainly enhances off-season use.

Distribution of weekly attendance was estimated at 50 percent occurring on

Sundays, 25 percent on Saturdays, and 25 percent on the remainder of the

week. This attendance distribution estimate indicates that Bear Mountain

is convenient for day users to be used on Sunday, while if they have long

weekends or vacation time available they will travel further for their

recreation. The only activity data available was for camping in the

Harriman section of the park. The highest weekly occupancy was 66 percent

for the 220 available sites. The fact that camping is not more heavily

used, as in the other comparable parks, indicates the area is considered

primarily for day use and longer recreation periods are usually spent at

facilities farther away.

The total instant capacity for the park is estimated on the basis of avail-

able parking facilities and is stated at 20,000 people for the Bear

Mountain section and 54,745 people for the Harriman section. In total, the

Bear Mountain and Harriman parks have an estimated instant capacity of

approximately 75,000. From weekly attendance data the Bear Mountain and

Harriman sections of the park are utilized at approximately 30 percent over

their estimated capacity on an average summer Sunday. The facilities
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receiving the most excessive use are picnic grounds, swiming pools, ice

and roller skating facilities and the cafeteria.

New York City contributes approximately 60 percent of total Palisades Park

System attendance. The remaining 39 percent is almost equally divided be-

tween neighboring New York State and New Jersey counties. Harriman and

Bear Mountain State Parks each comprise 40 percent of total Palisades Park

System attendance. Automobiles are the dominant access mode accounting for

89 percent of total park visits.

IV.C.4.(d) Kinzua Dam

The Kinzua Dam is a Corps of Engineers project completed in 1966 which

created the Allegheny Reservoir in the Allegheny National Forest. This

recreation area is managed by the U.S. Forest Service and is located on the

New York/Pennsylvania border about 75 miles east of Erie, Pennsylvania. The

Allegheny National Forest contains some 499,000 acres of land area; however,

only 14,176 acres surrounding the reservoir are developed for recreation.

The reservoir itself contains 12,050 acres of water, for a total of over

26,200 acres of recreation area. Total visitor day use for the entire

Allegheny National Forest exceeded 1,926,000 visitors in 1972. The

Allegheny Reservoir portion accounted for approximately 40 percent of that

total or about 770,000 visitor days. This attendance is up significantly

from the 126,500 visitor days which occurred in 1967 which was the first

full year of operation. Visitor days have been projected by the National

Forest Service Management Plan to reach 5,000,000 for the reservoir portion

by 2000.
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The Allegheny Reservoir and National Forest offers a wide range of outdoor

recreation activities. These activities, the 1972 total visitor days and

the instant capacities for the reservoir are shown in the table below.

Table 4-33 Activities and Annual
Utilization of the Allegheny National Forest

1972 Visitor Days!' Instant Capacities
Activity Number Percent 1974 2000

Picnicking 48,100 2.5% 3,420 4,500
Swimming 18,800 1.0 4,565 11,300
Fishing 213,800 11.1 6,900 6,900
Boating 166,800 8.7 3,985 6,300
Hiking 51,300 2.7 2,400 2,400
Camping 432,000 22.4 4,045 9,350
Snowmobiling 57,500 3.0 3/ 3/
Hunting 221,300 11.5 4,770 4,770
Winter Sports 2,300 0.1 750 750
Sightseeing 573,100 29.7 10,000 10,000
Other 2/ 141,600 7.3 1,130 1,130

TOTAL 1,926,000 100.0%

I/ Not comparable with definition in other tables.

2/ Includes motorcycle and 4-wheel drive, team sports
and games, recreation residents and others.

3/ Capacities not given.

Source: Allegheny National Forect Management Plan.

Because of a different definition of "visitor day" used by the administra-

ting agency, this data is not comparable to other data in this chapter.

Nevertheless, the relative importance of camping versus swimming is

interesting when compared to parks with smaller acreages and closer to

urban populations.
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It was estimated by Forest Service officials that while their summer sea-

son ran from Memorial Day to Labor Day, the months of July and August

accounted for fully 70 percent of the total annual attendance. The distri-

bution of attendance during the typical summer week is estimated to be

50 percent on Friday, Saturday and Sunday, and the remaining 50 percent

during the other days of the week.

Based upon a visitors survey conducted in 1972 about three-quarters of the

Allegheny Reservoir users were from Pennsylvania, with New York and Ohio

each accounting for about ten percent. Of those surveyed, about 45 to 50

percent lived within a 30-mile radius of the reservoir.

IV.C.4.(e) Relation to Tocks Island

Based on the above analysis of comparable recreation areas, some observa-

tions become apparent, particularly in regard to the formulas used to pre-

dict visitation at DWGNRA. The peak season should be considered to be

from Memorial Day to Labor Day which is an average of 14.5 weeks long.

The amount of visitation which takes place out-of-season varies greatly

by activity. For instance, 100 percent of the swimming occurs during the

14.5 weeks, so the greater the proportion of swimming in the park, the

greater the share of total visitation will occur in the defined season.

Given the location of Tocks Island with relation to large urban population

centers and the activities anticipated at Tocks Island, the weekly distri-

bution of attendance might approximate 30 percent or more on Sunday,
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20 percent on Saturday, and less than 50 percent during the rumaldsr of

the week. This distribution of visitation will occur after a startup

period has elapsed and the public becomes aware of and adjusts to its peak

periods and capacities. It should not be unreasonable to expect a similar

experience to what has occurred at Beltzville to occur at Tocks Island.

The information contained in the various visitor surveys would suggest

that a much larger share of the activity days will come from a rather local

population than has sometimes been suggested. Without doubt, much of the

weekend use will be from New York City and Philadelphia metropolitan resi-

dents; however, "inflow" from outside the defined service area will likely

be minimal as a percentage of total visitation.

One statistical area which seems to vary considerably from the assumptions

which have been used in the past is the percent of total visitation who

are sightseers motoring through without using any recreation facilities.

Compared to the 20 percent of total visitation uniformly used, Beltzville

had about 40 percent sightseers, Pymatuning over 50 percent (inflated by

through public roads in the area) and Allegheny National Forest 30 percent.

IV.C.5. OUTDOOR RECREATION DEMAND IN THE SERVICE AREA

IV.C.5.(a) Forecast Participation in Outdoor Recreation

The methodology for forecasting participation rates and activity days

within the recreation service area was described in IV.C.2. above. This
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c plex process was done by computer by Ide Associates, Inc. and produced

printouts of county-by-county demographic forecasts and participation in

14 different outdoor recreation categories. The future participation rates

reflect not only the population growth forecast (under the three forecast

levels) but also changes in age and income distributions of the population

and current patterns of car ownership and race among the counties of the

recreation service area.

Table 4-34 below summarizes the total demand in seven major recreation

categories for the recreation service area and its component state totals.

Demand is expressed in terms of activity days in the indicated year for the

medium level of economic growth discussed in Chapter I. Comparable figures

for other forecast years and for the high and low growth levels are pre-

sented in the appendix tables of this chapter.

The nature of the data available does not permit the demand to be broken

down into various subcategories such as canoeing versus motorboating or

beach versus pool swimming. However, some indication of subcategory demand

can be obtained from the 1972 National Recreation Survey which indicates

that in the Northeast Region of the country canoeing and waterskiing each

represent 15 percent of the boating activity, sailing is 30 percent and

other boating, 40 percent. The same survey indicates that 30 percent of

outdoor swimming activity is in pools with the remainder in rivers, lakes

and at various beaches.
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Table 4-35 summarizes the total activity days of demand in the recreation

service area for the three alternative growth levels. This again is a

summary of more detailed information presented in the appendix tables.

While the difference in demand in a future year among the three growth

levels does not appear to be great, the difference in the change between

the current demand and the future demand is quite significant. For

example, the increase in swimming demand between 1974 and 1985 is about

55,000,000 activity days under the low growth option compared to more

than 131,000,000 activity days under the high growth projections, a fac-

tor of more than twice the numerical increase. Similar differences in

increments of demand are observed in the other recreation categories as

well.

II
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Table 4-35 Annual Activity Days by Service Area
Residents in Seven Major Recreation Categories

Economic Growth Level
Low Medium Iiah

1974

Swimming - 713,642 -
Picnicking - 167,686 -

Boating - 95,587 -

Fishing - 120,071 -

Hunting - 56,966 -

Hiking - 198,437 -

Camping - 72,583 -

1985

Swimming 788,244 822,301 844,718
Picnicking 174,179 181,589 186,519
Boating 109,749 114,506 117,628
Fishing 124,151 129,762 133,410
Hunting 58,867 61,522 63,244
Hiking 204,990 213,878 219,744
Camping 74,664 78,076 80,285

2025

Swimming 1,015,259 1,137,498 1,275,050
Picnicking 194,185 217,537 243,833
Boating 151,536 169,843 190,419
Fishing 144,502 163,106 183,259
Hunting 68,515 77,349 86,916
Hiking 237,909 267,180 299,688
Camping 86,615 97,413 110,074

Note: Activity days in thousands.
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IV.C.5.(b) Overnight Versus Day-Trip Demand

The table below shows the distribution of activity days by type of visit

and the time involved; it is shown as a step in calculating the overnight

versus day-trip demand. The information is national data based on the 1972

NRS and combined with the at-home component determined by the Ide Associates

survey. Although this is the best data available, the NRS data applies to

summer activities only so the vacation component may be overstated.

Table 4-36 Distribution of Activity Days by Type of Visit

Percent of Activity Days
Vacati / n Hom / Total

Swimming 13.9% 6.5% 25.5% 54.1% 100.0%
Picnicking 19.2% 10.6% 49.0% 21.2% 100.0%
Boating 25.0% 21.0% 36.5% 17.5Z 100.0%
Fishing 20.4% 13.6% 35.6% 30.4% 100.0%
Hiking 24.7% 13.7% 23.0% 38.6% 100.0%
Camping 63.9% 36.1% - - 100.0%

Note: Hunting data not available in this format.

1/ Away from home overnight for two nights or more.

2/ Away from home overnight for one night only.

3/ Away from home but not overnight.

4/ Within 15 minutes of home and not overnight.

Source: Calculated from data in the National Recreation Survey,
Bureau of Outdoor Recreation and Ide Associates survey.
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Based upon the above distributions of activity by type of trip, estimates

have been made of the total overnight demand and day trips. The calcula-

tion assumes that the trip consists of one overnight for each two activity

days and vacations average seven activity days and six nights. The excep-

tion to this is camping which is assumed to be in terms of "activity

nights" in the first place. The split between nights and day trips within

the recreation service area is shown in the table on the following page.

It can be observed that the activities having the greatest proportion of

overnight demand are boating, hiking and, by definition, camping; but the

greatest single generator of overnight facilities demand is still swimming.

Because of the assumptions, the activities shown in Table 4-37 will sum

to less than the total activity days previously forecast.

IV.C.5.(c) Possible Shifts in Activity Patterns

The forecasts presented in the tables above are based on current partici-

pation factors modified by demographic differences within the service

area now and over time. They do not and cannot account for the many un-

knowns of future consumption patterns, except for the fact that some

account for a new energy situation reflected in the use of a 1974 survey.

This survey also gives some insights as to what changes in activity the

participants themselves would envision if more facilities were available

to them.

While "What would you do if . . " questions are of less value in inter-

preting public surveys than hard data, two questions in particular from
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Table 4-37 Overnight and Day Trip Demand by
Activity, Medium Economic Growth Level

NDay-Trips Home

1974

Swimming 108,205 181,979 386,000

Picnicking 36,479 82,166 35,549

Boating 30,516 34,889 16,727

Fishingl/ 29,157 42,745 36,502

Hunting- 11,963 17,944 21,077

Hiking 55,598 45,641 76,597

Camping 52,849 - -

1985

Swimming 124,680 209,689 444,865

Picnicking 39,504 88,979 38,497

Boating 36,556 41,795 20,039

Fishing,/ 31,510 46,195 39,448

Hunting- 12,920 13,379 22,763

Hiking 59,924 49,192 82,557

Camping 56,849 - -

2025

Swimming 172,471 290,062 615,386

Picnicking 47,324 106,593 46,118

Boating 54,222 61,993 29,723

Fishing1,/ 39,607 58,066 49,584

Hunting- 16,243 24,365 28,619

Hiking 74,858 61,451 103,131

Camping 71,293 - -

Note: Thousands of nights or day visits.

I/ Hunting away from home was assumed to be 50 percent

Outing and 50 percent Vacation and Trips and the

latter average was 3 days and 2 nights in length.
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the Ide Associates survey provide some valuable background. The first

asked whether the participant was inconvenienced or bothered by over-

crowding the last time he or she participated in each activity. The

highest "yes" response to this question was for such fixed-capacity facili-

ties as tennis, golf and skiing; and among the major categories discussed

in this section, only swimming had an above average number of "yes"

responses to this question.

The second question asked whether a person would participate in a given

activity more if the facility were closer or more convenient. The intent

was to measure the extent to which distance was a constraint on participa-

tion. The percentages shown below are the percent of the present activity

days in each category accounted for by people who felt they would partici-

pate more frequently if the facility (of their last visit) were only half

as far from home. Note that this does not indicate a potential percentage

increase in participation but rather a relative (by activity) measure of

resistance to distance.

Swimming 19.8%
Picnicking 27.6%
Boating 36.3%
Fishing 27.1%
Hunting 15.7%
Hiking 18.0%
Camping 31.4%

These two questions indicate a possible conservative bias in extending

present participation rates into the future where new major increments of

supply are to be added significantly closer to the population centers. It
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could be said, however, that Tocks Island Lake is not significantly closer

to the population centers than the beaches or many of Pennsylvania and New

York's state parks.

Another factor influencing future demand patterns is attempts at "outreach"

on a large scale. The demographic section above noted the wide disparity

in participation rates among demographic groups. While differences due to

age or education may be understandable consumer choices, those due to race,

income and car ownership can logically be traced to lack of mobility and

opportunity. Any concentrated effort to change these factors or design

special programs to reach these markets can increase the overall demand

indicated in the above tables.

However, since any such special efforts by one facility (Tocks Island)

would be miniscule in the total demand framework, it would be more appro-

priate to deal with this as an increment to a "base-line" projection of

DWGNRA attendance than to modify the regional demand estimates.
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IVD. FUTURE OUTDOOR RECREATION NEEDS

Future demand for recreation can be and has been forecast and supply

can be measured to the extent data is available -- as was done in

Section IV.B. The classic approach would be to say the difference is the

need; but it is not that simple. First of all some consistent measure is

needed for comparison; the consultants have chosen the daily capacity for

this measure. Secondly, the supply and responsibility for providing

supply is so dispersed that supply measures do not cover all the areas

that people use; for example, much of the picnicking activity (demand)

undoubtedly takes place on beaches, woods, fields -- not on a picnic table

(supply).

In this section, the demand forecasts are converted into daily capacity

requirements which are then compared with the available capacities developed

in IV.B. above, in order to estimate the future need for facilities which

might be met by the Delaware Water Gap National Recreation Area.

IV.D.l. RECREATION DEMAND FORMULAS

As noted earlier, utilization of one single demand formula for estimating

the design load of a recreation project ignores some important variations

inherent in various outdoor recreation activities. The percent of

activity that occurs within the normal season and the share of the weekly
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attendance that occurs on Sunday are two major variables. For purposes

of this analysis turnover is not considered in order to deal strictly in

a daily capacity. Daily capacity when divided by turnover will yield the

instant capacity or design load.

There is an obvious trade-off when defining a given recreation activity

season. To illustrate, it could be said that the "normal season" is one

week long and five percent of the annual activity occurs in that period,

or the "normal season" is 51 weeks long and accounts for 95 percent of

the annual activity. The requirement for defining a "normal season" should

be consistent with the character of most of the activities being considered

and be of short enough duration to yield a reasonable weekly average.

Based on empirical attendance data from the Pennsylvania Department of

Environmental Resources, it is necessary to change the length of the

"normal season" only slightly. It is the opinion of the consultants that

the normal season runs from, and includes, Memorial Day to Labor Day, which

is a period of 101 to 102 days depending on the year. This is an average

of 14.5 weeks as opposed to the previously used 14 weeks.

Having pegged the normal season to all activities (except hunting), the

variation appears in the percent of the annual activity that occurs in

season. If hunting had been included in that 14.5-week season only one

or two percent of the annual activity would have occurred in season and

any estimates of supply requirements would have been meaningless. To

correct for this anomaly, the hunting season was estimated to occur for a
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ten-week period beginning about mid-October and running through mid-

December. There will be some variation in the exact timing because

the opening day of hunting season may vary by as much as two or three

weeks.

Hajor changes in estimates of the percent of weekly activity that occurs

on Sunday have been made, again based on analysis of attendance data at

Pennsylvania state parks. As previously described, the original studies

used 60 percent of weekly attendance as the Sunday average; and this was

reduced to a range of 26 to 29 percent in subsequent analyses. The con-

sultant's estimates range from a high of 35 percent for picnicking to a

low of 25 percent for hiking and camping. Hunting actually had a higher

peak day estimate, 40 percent, but hunting has its own season and the peak

hunting day is Saturday.

Based on a detailed analysis of daily, weekly and seasonal attendance

data from several Pennsylvania state parks over a three-year period,

the consultants have developed new daily capacity formulas for each

activity. The table below displays the major components of the revised

formula by activity.
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Table 4-38 Recommended Seasonal and Daily Variation
by Activity to be Used in Design EAuations

Percent of Percent of Percent of
Weeks in Annual Activity Weekly Activity Annual Activity
Season I/ Within Season On Sunday On Sunday

Swimming 14.5 100% 33.3% 2.3%
Picnicking 14.5 90% 35.0% 2.2%
Boating 14.5 70% 33.3% 1.6%
Fishing 14.5 55% 27.5%2, 1.0%2/
Hunting 10.0 95% 40.0%= 3.8%-"
Hiking 14.5 60% 25.0% 1.0%
Camping 14.5 90% 25.0% 1.6%

1/ Season from Memorial Day to Labor Day, except
for hunting which is Mid-October to Mid-December.

2/ Saturday for hunting.

As an example, the formula for swimming daily capacity, based on the infor-

mation in the above table, would look like this:

Annual Visitation x 1.0 x .333Swinuning Daily Capacity =14.5

In order to estimate the design load or instant capacity, a step not rele-

vant at this point in the analysis, the facility turnover must be factored

into the denominator of the equation.
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IV.D.2. REQUIRED DAILY CAPACITIES

The seasonal and weekly factors described above are used in combination

with the forecast annual activity days to calculate the daily capacity

needed to satisfy the demand, but not before making two significant adjust-

ments which are described below. Table 4-39 summarizes this calculation.

These adjustments are based upon the fact that there are certain differences

in the concepts which define the demand and supply measures so certain ad-

justments are necessary to bring both to the same terms for comparison.

One of these differences is the type of place in which the activity takes

place. The supply data covers most public facilities and most private and

semi-public areas where the public has access whether through fees, member-

ship or sponsorship by an organization (such as in Y camps). The partici-

pation data, on the other hand, is derived without regard to where it takes

place, and much of it takes place at home, at a neighbor's home, on other

private individuals' land (particularly important to hunting), at apartment

project recreation facilities and similar facilities not included in the

supply inventory. This component of use must be factored out of the

"demand" before calculating the supply requirements for comparison with

current supply. The adjustments made and shown in Table 4-39 are based on

responses to the Ide Associates survey regarding the type of place each

activity was engaged in.

A second adjustment was made in the boating category to address a

deficiency in the supply inventory relating to the inability to tabulate

the unlimited resources for saltwater boating. Based on New York State
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boat registrations, the consultant has estimated that boating demand in

New York is approximately 30 percent freshwater and 70 percent saltwater.

Extrapolating from this data it is estimated that Pennsylvania demand is

80 percent freshwater, New Jersey, 20 percent, and Delaware and Connecticut,

10 percent. The weighted average for the service area indicates 38 percent

of the boating demand is for freshwater boating. So an additional adjust-

ment (reduction) in demand of this amount has been made for the boating

category.

The adjusted demand in terms of activity days shown in the second column of

Table 4-39 has been converted to needed daily capacity using the factors

for seasonal and daily attendance variations described in Table 4-38; this

can be compared with the available daily capacity tabulated in Table 4419

and reshown in the final column of Table 4-39.

It is obvious from the comparison of current supply and current needs that

there are some severe deficiencies; some of these are methodological and some

some are true reflections of present deficiencies. The supply inventory is

admittedly less complete at the municipal level than for state and federal

facilities and the differing attention to detail given by the SCS among

counties for the private supply has been noted. Nevertheless, even the

most detailed field survey could not account for picnics not at a table, or

hiking and camping completely off the beaten, and inventoried, path. In

addition, it is likely that some of the demand, particularly swimming,

hunting and camping, is satisfied outside of the recreation service area.

Observations on the needs for individual activity facilities are made below.
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IV.D.2. REQUIRED DAILY CAPACITIES

The seasonal and weekly factors described above are used in combination

with the forecast annual activity days to calculate the daily capacity

needed to satisfy the demand, but not before making two significant adjust-

ments which are described below. Table 4-39 summarizes this calculation.

These adjustments are based upon the fact that there are certain differences

in the concepts which define the demand and supply measures so certain ad-

justments are necessary to bring both to the same terms for comparison.

One of these differences is the type of place in which the activity takes

place. The supply data covers most public facilities and most private and

semi-public areas where the public has access whether through fees, member-

ship or sponsorship by an organization (such as in Y camps). The partici-

pation data, on the other hand, is derived without regard to where it takes

place, and much of it takes place at home, at a neighbor's home, on other

private individuals' land (particularly important to hunting), at apartment

project recreation facilities and similar facilities not included in the

supply inventory. This component of use must be factored out of the

"demand" before calculating the supply requirements for comparison with

current supply. The adjustments made and shown in Table 4-39 are based on

responses to the Ide Associates survey regarding the type of place each

activity was engaged in.

A second adjustment was made in the boating category to address a

deficiency in he supply inventory relating to the inability to tabulate

the unlimited resources for saltwater boating. Based on New York State
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boat registrations, the consultant has estimated that boating demand in

New York is approximately 30 percent freshwater and 70 percent saltwater.

Extrapolating from this data it is estimated that Pennsylvania demand is

80 percent freshwater, New Jersey, 20 percent, and Delaware and Connecticut,

10 percent. The weighted average for the service area indicates 38 percent

of the boating demand is for freshwater boating. So an additional adjust-

ment (reduction) in demand of this amount has been made for the boating

category.

The adjusted demand in terms of activity days shown in the second column of

Table 4-39 has been converted to needed daily capacity using the factors

for seasonal and daily attendance variations described in Table 4-38; this

can be compared with the available daily capacity tabulated in Table 4-19

and reshown in the final column of Table 4-39.

It is obvious from the comparison of current supply and current needs that

there are some severe deficiencies; some of these are methodological and some

some are true reflections of present deficiencies. The supply inventory is

admittedly less complete at the municipal level than for state and federal

facilities and the differing attention to detail given by the SCS among

counties for the private supply has been noted. Nevertheless, even the

most detailed field survey could not account for picnics not at a table, or

hiking and camping completely off the beaten, and inventoried, path. In

addition, it is likely that some of the demand, particularly swimming,

hunting and camping, is satisfied outside of the recreation service area.

Observations on the needs for individual activity facilities are made below.
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Table 4-39 Current Daily Capacity Needs and
Available Supply In the Recreation Service Area

Activity Days (000) Daily Capacity (000)
Total 1/ Adjusted 2/ Needed 3/ Available 4/

Swimming

Pennsylvania 168,723 94,485 2,173 2,013
New Jersey 169,232 94,770 2,180 1,076
New York 322,788 180,761 4,158 1,464
Total RSA 713,642 399,640 9,192 4,912

Picnicking

Pennsylvania 40,815 28,979 638 474New Jersey 38,799 27,547 606 71
New York 76,072 54,011 1,188 372
Total RSA 167,686 119,057 2,619 925

Boating
Pennsylvania 22,208 14,924 239 160
New Jersey 22,753 3,822 61 60
New York 43,501 10,962 175 321
Total RSA 95,587 30,511 488 567

Fishing

Pennsylvania 29,955 22,167 222 240
New Jersey 28,642 21,195 212 90
New York 52,468 38,826 388 482
Total RSA 120,071 88,852 889 851

Camping

Pennsylvania 18,150 13,431 215 118
New Jersey 17,427 12,896 206 38
New York 31,511 23,318 373 101
Total RSA 72,583 53,711 859 260

Note: Connecticut and Delaware included in
recreation service area (RSA) totals.

1/ From Table 4-34.

2/ Adjusted for type of facility and salt-
water boating.

3/ From factors in Table 4-38.

4/ From Table 4-19.
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IV.D.2. (a) Swimming

Taking the recreation service area as a whole, swimming facilities appear

to be inadequate to meet current needs. This is apparent from the severe

overcrowding experienced at the beaches and major swimming areas closest

to the urban population centers (such as at Bear Mountain in New York). It

can be noted in Table 4-39 that the greatest shortages are in the New York

and New Jersey portions of the service area while Pennsylvania, with its

numerous lakes and well developed state park system shows an adequate cur-

rent supply. This does not, of course, mean that the supply in Pennsylvania

is distributed in the optimum manner since much of the available supply is

in remote mountainous settings far from the urbanized areas. Even if it is

assumed that the south Jersey beaches outside of the service area serves

only service area residents with its daily capacity of 1,128,000 swimmers,

there is still an indicated deficiency in capacity of about 3,000,000

swimmers on the average summer Sunday.

IV.D.2.(b) Boating and Fishing

When adjusted for the fresh/saltwater split in demand, a moderate surplus

of boating facilities is indicated by Table 4-39, but only by considering

the full, and currently unused, capacity of the Hudson and Delaware rivers;

if these are not considered, there is a shortfall of approximately 80,000 in

capacity. The consultants' observations concerning boating demand in the

recreation service area is that due to horsepower limitations on most lakes and

the rapid deterioration of the quality of the boating experience with over-

crowding, there is a great demand for more boating space. In both boating and

fishing, New York is relatively better off than the other two major states in

the service area.
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IV.D.2.(c) Picnicking and Caping

Facilities for these two activities show up in the table as being 
grossly

deficient; but in these categories there are special 
considerations which

make the deficiency not as great as it would appear. There is no way in the

demand data to determine the share of picnicking 
which takes place on a

beach, in the field or out in the woods and not 
at a picnic table -- the

only supply measure included in this category. 
Since picnicking is often

carried on in conjunction with other recreation 
activities, particularly

swimming and boating, the true current deficiency 
might be considered

comparable to that of swimming and boating where a significant 
increase in

the available capacity would be called for 
to meet current demand.

The camper, likewise, has considerable flexibility 
in choosing his loca-

tion -- more so for the primitive camper 
than the family with a motorized

camper/trailer. Nevertheless, there appears to be a true 
deficiency of

camping facilities in the region. Private campgrounds operate at capacity

in season and Pennsylvania even resorts 
to a lottery to select among appli-

cants for the available cabins in the state 
parks and forests.

Allowing for some outflow of camping 
activity from the region and con-

sidering the primitive camping component, 
it can be generally concluded

that 50 percent additional camping 
capacity would be needed to satisfy

the current demand, or about 130,000 
daily capacity.
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IV.D.2.(d) Hunting and Hiking

Hunting and hiking demand has been forecast for the recreation service

area but these activities are not shown in Table 4-39 because they are

not susceptible to the same direct comparisons with supply. There are

some differences in definitions and approach which are not reconcilable

within the available data. Hunting demand, for example, includes sports

shooting done at target ranges and gun clubs which are not included in the

supply inventory. Furthermore, there is no way to separate areas of, for

example, deer hunting from quail hunting -- with their widely divergent

capacities in terms of hunters per acre. According to the Ide Associates

survey, over 40 percent of the hunting is done on private property. Like-

wise with hiking, the "official" marked trails constitute such a small

portion of all hiking activity that demand/supply comparisons would be

misleading. The number in this analysis would suggest that capacity for

additional 500,000 hikers (including both wilderness and nature trails)

would be required to accommodate all of the current demand on developed

and maintained trails.

To a great extent, however, facilities for hiking, picnicking, camping

and hunting can be added at minimal extra cost within large parks and the

deficiencies in these categories are not as relevant to evaluating DWGNRA

and alternative recreation solutions as are swimming and boating which

are highly oriented to developed facilities.

IV-138



IV.D.3. FUTURE CAPACITY REQUIREMENTS

The final table in this chapter indicates the needed additions to daily

capacity in order to satisfy the service area's recreation outdoor demand

as previously indicated in Table 4-35. The total activity days were ad-

justed to account for the type of location where the activity will occur

and for the fresh/saltwater split in boating demand in the same manner as

previously described. The future supply needs are far in excess of any-

-thing contemplated by existing plans within the recreation service area.

For example, the programmed future supply (not counting DWGNRA itself)

described in Section IV.B. provide daily capacity for an additional 41,500

swimmers, 14,900 picnickers, 23,100 boaters and 11,100 campers. While

these seem to satisfy much of the growth in demand between 1973 and 1985,

they do not begin to address present deficiencies which are generally

estimated to be 3,000,000 swimmers, 300,000 picnickers (at tables),

130,000 campers, and as much as 80,000 boaters depending on the use that

can be made of the Hudson and Delaware rivers.

As indicated in Table 4-40, the forecast increases in need in the short

run are small in relation to the estimated current deficiencies although

the additional needs between 1985 and 2025 are substantial. For example,

daily swimming capacity will need to be increased by 1,300,000 or 3,600,000

(depending on the growth level achieved) just to meet the growth in demand

to say nothing of correcting current deficiencies. There is a wide range

in needs associated with the three regional economic growth levels
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described in Chapter I, but it is more than just a difference in the total

population level which influences recreation demand. Most significant is

the distribution of the population growth. The low growth alternative

visualizes a much greater concentration of people within the urbanized

areas and the central cities, while the high growth option calls for some

thinning out of population to present rural and ex-urban regions. The

low level, then, would intensify the need for "urban relief" recreation,

while the high would place more people closer to rural recreation facili-

ties such as DWGNRA.
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Table 4-40 Future Daily Capacity Needed to Satisfy
Service Area Outdoor Recreation Demand

ggopc G Level
Low MsdiH

Total Needed
Capacity

1985:
Swimming 10,152 10,591 10,880
Picnicking 2,720 2,836 2,912
Boating 589 615 632
Fishing 919 960 987
Camping 884 924 950

2025:
Swimming 13,076 14,650 16,422
Picnicking 3,033 3,398 3,809
Boating 814 913 1,024
Fishing 1,069 1,207 1,356
Camping 1,025 1,159 1,303

Change in Needed
Capacity
1974 - 1985:

Swimming 960 1,399 1,688
Picnicking 101 217 293
Boating 101 127 144
Fishing 30 71 98
Camping 25 65 91

1985 - 2025:
Swimming 2,924 4,059 5,542
Picnicking 313 562 897
Boating 225 298 392
Fishing 150 247 369
Camping 141 235 353

Note: Daily capacity in thousands of visitors.
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IV.D.4 CHARACTERISTICS OF FUTURE RECREATION NEED

It is difficult to draw hard and fast conclusions concerning future

recreation need because of the uncertainties underlying the statistical

analysis and the vagaries of management, attractiveness and location of

any given facility which influence the extent to which it will be patron-

ized and can meet the need. There are also philosophical questions con-

cerning how much of the need the public should supply. Crowded facilities

and traffic jams attract a lot of attention in peak periods; but this is

not necessarily justification for expanding facilities, so that everyone

is comfortable on a hot 4th of July, that at most other times would be

underutilized. Any prudent analysis of public investment would suggest

building for an average summer Sunday (as is implied in the capacity

calculations used in this chapter) which means that even if the need

were adequately met there would still be occasional periods of over-

crowding.

Some conclusions are possible, however, when the numerical measures of

need are combined with the consultants' field observations and other

background analyses presented in this chapter.

1. There is a substantial shortage of facilities compared with

demand particularly in the more urbanized areas of New

Jersey and New York. Crowding at existing facilities bears

an almost direct relationship to proximity to major population

concentrations.
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2. There is a growing awareness among the public of alterna-

tives to crowded beaches and mass attendance facilities.

Though still small in absolute terms, those who appreciate

hiking, wilderness camping and more pastoral activity are

much more sensitive to the deterioration of the quality of

the experience that comes with overuse than are swimners

and picnickers. The land requirements per visitor for

such activities are orders of magnitude larger than more

intense experiences and the land resources of the region

may not be capable of handling the demand if such activi-

ties continue to gain in popularity.

3. The majority of the recreating population are still willing

to tolerate crowds (or they wouldn't be there) and, in fact,

some academic literature has suggested that the urban

recreationist actually prefers to be around people and

really wants to pursue common activities (such as swimming,

picnicking, playing games and having conversation) in a

natural setting rather than to have a completely foreign

experience. Therefore, no level or pattern of facility

construction will automatically distribute the crowds

evenly; there will be places that will continue to be "in"

in spite of, or perhaps because of, congestion.
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4. Swimming is the most popular outdoor recreation activity

and the one with the greatest numerical shortage in terms

of daily capacity. Furthermore, the gaps shown in the

analysis only reflect current and forecasted patterns of

participation; any deliberate placing of supply in order

to increase participation of minorities, the autoless and

the poor (as described in IV.C.3) could require millions of

spaces more in daily capacity.

5. Freshwater boating is severely restricted by the size of

existing facilities, and horsepower limitations and water

quality; in many situations boating and swimming activities

conflict to the detriment of the quality of the experience

of both. As an indication of the lack of freshwater boating

opportunities, the 1972 National Recreation Survey indicates

that the south region of the United States, where there are

many large lakes, experiences participation in waterskiing

50 percent greater than does the northeast region while

swimming participation in the south is actually less.

6. While the "quality of the experience" would seem to be

greater in more natural, less crowded conditions, the

state forests and undeveloped park areas within the service

area are underutilized, certainly well below their capa-

cities.
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As a final point in discussing future recreation needs it should be noted

that large segments of the population are currently deprived of suitable

recreation experiences. Some of this is due to the lack of quality in

the experience caused by overcrowding but even more is due to the demo-

graphic differences in participation described in IV.C.3. This major com-

ponent of deprivation stems more from the lack of mobility than the

unavailability of recreation opportunities per se. This problem is

properly addressed through programmatic means in the short run and through

technological means (mass transit) in the future, and in either case can

be accommodated to a great extent by more efficient off-peak utilization

of these existing facilities. This is to say that a deficiency of outdoor

recreation facilities is only one aspect of the total recreation issue and

the construction of a statistically adequate supply in the future would

not in itself assure that all of the recreation needs of the region were

being met.
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APPE~NDIX TO CHAPTER IV

RECREATION DEMAND FORECAST TABLES
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ph fist 93100 3113 1*7)4 301 S0a tile to0 166 431 4012 322"
Pa SCNMVL% ILL 141900 1s0ys9 131002 total 1154 sli1 10029 27600 400917 44)"
95 1433115 3Ma04 29074 27431 1463 71 2434 41l4 9744 949? 10o"
FA SULA IVAN 460 512 $*41 271 403 717 t131 1229 1442 1it
PA 1u10u406A 37200 34133 3)4"7 244" 1361 3492 4341 10410 10~0 2204
PA Ukia0h *"Sao *2174 *4107 M12 412 2917 411? 504, 9)14 also
va IN53)35 310es 30424 249 211 12446 3111 "06 5916 5900 2)463
VA "VON INGs 21200 ISM1 16193 110 3*) 2031 3409 s523 &-At amp
PA Toot 2u1sse 242451 24N906 1V17 Osl0 Islas 23014 79*0* 11203's "I"3

aJ 0 41& 0241200, 633*2* 16447 44)824 A13044 *9314 390251 1211004 2999973 1660000

NJ 6151*'. 94ag40 0415857 79*79 141044 9419 los70 26432 t*335 343*S 320124
NJ 61)11 615000 190"s 4)1000 1)9)41 26)44 415? 31343 130490 216539 194240
ftj 35)35)04 616000 514339 43446"s 1677 142)7 354602 40111 134143 234545 05*94b
NJi M"5N710N, 3740.0 70443 4710 3011 960 2144 3530 1374 S30*74 stops
NJ 01ACI5 3J0600 294444 2451* 105)46 Sias 13122 20106 6464 1Z233 M703
phi 34)043.33 404900 5519*0 5*3030 32*30 771 117t0 1749 3151 2704902 *600ce
Nw P034vc u3H *40900 444.91 11.056 29429 112 1sl05 2114 $6411 171113 1*4*22
&.* MONS53 3s09900 343930 349403 12279 Me1 4214, 6134 45129 140774 114101
4. 13. *4*1002aso 241.00 217273 1W29 3)3S4 10234 3017 4.044 65076 31103 4
NJ PASSAIC 471400 4)4143 373-10? 3341 9435 206 31)7 10031S 11%109 *Ml3
NtJ P3433.1CL9341A 00 31.J 599900 4205 347004 502 &)066 3)090 1113l 19041* 3540*1 MIA's*
NIJ 1*1(4 &3900 36512 13044 3194 1491a 30t4 4471 3173 24227 7900
NJ SONIS0I 204006 *604441 *032*5 7444 2117 3S61 6314 21494 64449 4044

NJ Sus0ex 43*200 3924 17711 1413 II79 142S 2217 10043 349? 7529
Oki unato"a 94640 1323 447144 42)3 453) 1113* 22444 46M5 211431 44909
NW *&Rot" 7710 1640 44441 sli1 1319 3S42 5299 *0I7S 33047 %0elk

NM 1010). 1312110 1*4 991314" 2594100 3959131 133*444 *130240 2199440 41444 14101

MV ALbaNY SMSA 147300 4903* 4042* 419? 13042 3443 111$& 370729 *64334 131260
9906V 17 aR(w A 31000 *4700 *44533 2.2307 22S24 4340 1314 19553 41069 *012*4 42264
NO (*4534500 47900 4)979 43'444 301 1les 3433 5)14 32134 34135 %900
uV CoI.5n51* S4500 5220. 47903 *462 1905 4162 4014 11051 1V431 453
*33 U)P1*llS 46000 4343 4004) 3301 3514 4125 4192 1*314b 144* 4240
NYf 0411(561 231200 i)4310 199a09 15.10* 4432 5104 1074 1*441 91490 De1ta
NOII t Moo11 721 340) 32216 2501 3440o sl06 4919 30234 1)avs 3119
NW NASSAU3 S SUFFOLK *624.200 *42)134 *311344 104003 M229 1404.0 31121 121005 10*4140b 912130
III 393 3005 city F7736400 T1IM") 4941644 2*1313 303953 543441 54*2 1411714 *34*451 145R22
he 0453465 *37400 237475 14744 *3334 3090 12s64 19040 11779 38416 31943
NV OTIC0 Moo0 SO4A7* 4965 4291 144S 4787 s15t 13409 11901 4246
343 F197345 4S500 9909 a 17030 207 1)03 1190 2214 10s01 27933 3157a
NY MOCSLINO a WGI1C40 1939600 1014491 9S6631 99944 Was0 249*4 13344 1441 334)1* 433232
%I9 SCMI515It 30000 21010 24.144 144 1427 t6ll 4030 7e 91 94 *07
NT 53ILL IVAN 5000 S4)91 44912$ 1443 23 S144 1072 14%22 11004% 141
NYV 5315760 394, 04**1 131)50 11349 *474 9453 3so31 $3S4 53162 &I449

Cl10703. 31704300 3975*1* *410474 1245*5 2569 929 1649 100011 4131)2 446100

1 9*199*93.0 191900 332105 641*2 51261 10240 2013" *0624 11S441 264443 23141
91 ITC17(4P333L 345500 137043 130090 4991 2346 4717 4604 83450 62129 R9is1
(7no 3433553 343400 300499 41909 4414 k3261 2603) 41731 1139S4 510934 117316

01 M0AL 405400 13131 142M4 line9 1042 1311 228*0 e009 115590 6003

Me41 MIN 173.6L 44400 31112 341 19209 7042 11311 2256 09509 315 00631

305 65101347(1, %loc.

IV-149



MLIL 4.. -51364160 COUNTY OSCUP POPULAIOI. lOCKS ISL"AICKI 6626153 EWcg aah.14 PACE aft AGE. 191o,

offi Notis umw316 S-9 to-IV pe*29 30-44 *$-S, 99-.t 6

TOTAL 161110I MIA 2146269 139364 3911415 221716 52211361 44002l1 966 ss81 369"s 89311 moss"2

PA TOTAL 691 Ad6 1938612 forest $$seat 9317661 1804919 3273424 signs 133111 81413
s*O$2119110 217190 1040 2266 sisal 43251 1100t 41009 Bass& s6616

0sahoUNS 94309 14 To III till 134AB 6463 lout 61k 1ees oil1
I& OIAKS *691 " 399150 Vo46 41636 94017? 69394 69540 41411 Boost 29101
kid LCASNO 46414 4332 mut 399 I153 415 6909 1634 4111 T6o"

PAC1110 962 4419 1863 loss 21 IT 2969 11941 6324 "I 11
PA 9H65166 249530 241649 21443 21506 16923 41141 14*96 32011 21702 21919
PA CLINTON $9126 lot so 96 2926 1442 1690 All1 4437 3116 %Is&
ph COLUMBIA 13491 13162 is1 4104 11040 464 9306 1414 1991 4996
PA HARISBR 33"*$a55 394171 310093 2146 32442 l966? 44113 ?6$99 Sages 42239 a1911
.A L AEAUNNA *2012* 220494 3244 1589Z 40324 Silas 39336 34226 a1444 12973

PA LANCASTIN 309120 303341 1159 2115* 44114 53066 40460 31462 50054 3410
sA Le6mW4m 94139 44071 4661 6441 19019 11140 19324. 12969 10091 114,011
PA LEHI&" G NORTHAANPfO 451,99 4'4490 106 ISIS* S646 12131 61140 4421) 11464 14031
so, 02641 324406 322634 2112 22669 11914 41176 1649 S11os likes& 411
PA, LYCOMING 104914 L0ss09 1471 9390 21901 1404 19939 13694 11140 11901
so 1101402 46923 46144 797 3o7e 9*74 1540 fee0 4322 5049 41,
p OR IIII 10164m 1119411 144423 23160 S0a66 120364 66104 111610 S0le? 44117 41241
Wa MUNIOUR 14114 14412 &Z t211 s079 2321 a9i1 2414 1391 Els1
04 NUARiMnSIRLANO 9)544 9313 193 133$ 14984 12144 1age3 14156 11413 4169
06 P141LADILPIOIA 9 0GLAMAAI 22331$5 140410S 626930 16104S 42241 363616 90)11 3M06t2 24*2'2 262461
PA PIll 12031 USI6 so 944 2141 1149 Rios lot& 344 14#1
PA SCHUVLImLL 1110729 110240 439 1064? 21031 19144, 24114 24600 1t661 2g106
PA 5101i 29014 266a9 161 2143 423? 1436 1410 3494 Re0l 3oal
PA SULLIVAN 1542 1331T 43 460 Its$ 114 9i2 14 422 644
*A SUSQUEHNN~A 34113 3403t at 3199 1031 1311 4371 641 3143 4396
PA union 1114 24911 "91 2034 1662 1641 S402 3040 2413 104"
PA 11"fug 30624 30243 114 pan? 3414 4092 1131 4247 3422 1049
PA 31099 losetest 19*44 49 1761 3901 3101 3421 2333 lose 212s
so Vona. 242941 215311 156 22640 11941 42621 1941 3404? 7311 1991

NJ VTAL 4311221 1421043 490360 111349 3234404 1043340 1244032 646113 460161 4621VE

oil 066 6461?9 *419 27611 47991 13326 324104 170441 *27803 30243 69163ff
NJ $11p6 79"41) 51934 245189 44326 146172 13683.2 112644 101Z43 69961 91321
NJ 6310103 174339 110121 636134 43323 100242 91143 106924 6*701 44374. 11030
all mm? 49009 1441 611053 136 4199 14261 1040 14592 6941 7114 s0le
lJ 41ICam 2164514 244013 S103 23404, 11161 5*914 16169 396S7 31911 3302*
NJ N30016163 1139.80 579102 21616 1*600 tilts& t00o%" 32011 6113 33094 432469
Ni mubm"Oulm 444461 404616 393?1 44191 92024 72346 91031 52945 42441 56311
4.8 Walits 341910 3tee9s 9412 31391 12162 &is*% 61300 4121 34t01 11192
11A 316*5 2100 233405 649 2*010 -be6 it 5115 42741 30594i 241131 4311,
va Passaic 4446 383433 50111 36336 ?119 72413 62163 4*591 S0kol 90493
NJ PHAILADELPHIA SAS&-NJ 62)206 1J*64 07141 60091 111219 34464 144462 99369 19493 1312
"J $ALI" 516052 49103 9349 134 1220 936 11330 s064 443 4245
%I 50666149 16061 g0062 1633 log0s 39040 20003 43142 2443 19374 11S34

NJ SUSE 392*4 3691 z11 4063 ?@1V 4394 6294 4413 37%9 416
gat UNION 10942)! 449673 19410 39909 96219 1416 96404 17916 62S23 11910
Ile 3mmo 1440 10116 914 4294 1414.1 11109 1334 9103 ?T60 919

No TOTAL 12911364 10941S41 19103317 3013363 2261099 1174116 2461400 6413%09 1332141 15146

Iff At GARY lISA 49032 443602 23430 16*69 134111 3366231 2291 90414 712494 694,14,
NY 661636n a 1104 244331 241599 3242 22934 10140 391139 41413 30"92 24446 R9i04
Off cliENANC 43629 43493 330 4396 92 03 4324 7911 5134 4163 1404
AN COLIIPUIA 12243 S0330 1953 4444 lls 1414 9040 1061 143 6as"
NYl U6LAwAa6 41430 43036 392 3144 9244 4331 7207 1946e 4749 4341
NY 6mtCI.1Ss 234310 196134 11114 20011 40610 31141 41101 2S.238 20*3 24119
ON 6666961 33023 3196? 1014 Z 219 4196 4901 1919 4,917 N942 1994
wY Nassau a IUIPOLKt 24213b)4 2291*4* 324094 234336 136312 344032 117361 33446 I33IS" 11113461
w "a vl CITY 1314951 1463981 1412972 511134 1141506 1396436 1369312 91446 163109 94600

Of ORANGE iIT6lS 20*933 1041 20434 43736 110#4 41616 24*41 81039 Si142
NYf OTIOU 14112 $3750 4*2 4136 11632 1302 6234 6167 sets ma1
NY Putnam 190ow 16110 312 7009 1216 6643 13493 4396 1t30 6091
ill ROCKLAND 6 067CN6S764 1014391 91171T 99320 9*324 205344 157*902 223401 144230 315444 I36s%0
No SCNOWARI6g gi6t0 1404 *04 2370 4110 4110 4130 3391 2723 4110
No SI0LL IVAN 94191 30362 6009 4344 1*"@0 Say1 9434 7423 4112 set9
IN ULSTER 142721 13411 1? 32494 *5463 24146 21109 14441 1S34 19044

Cl TOTAL. 191112 1440949 134303 131405 310111 219611 3013941 21471? 11239e 114161

CT PAINPIFLO 112506 474403 11903 64934 145110 112,30 146063 1*4949 61114 11404
Cl L1CHPI6LO 3)1041 13)413 370 3110 ;'13 1,130 ?374! 16912 11143 11241
cy 96310 9*169l 16699 461 ~702 Is 40#6E. 171; 3.&429 11,118 93660 11*73 61690

Pit T0OT" 311792 5*2993 461,14 15013 41030 &710t -A" 4414v 11' 120*1

06 ANCAILI 11112 322991 46119 3l4t1 81180 4.102 141% 44,34) 1117# Ba021

see fis0mial61. INC.
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TAM1 .. 3AAIO PmiJgcTfo to aea ' 11.1cs3*016 eahao suvs*5.
By CAs ea HI6*oP AND Lassy Alocert. *034 isam Last a6--usloefa $"Vice 6864,

61415 63066 54 OWNOING UNE $4:.0 606 16600 ." $11410 "SO$"6

I*74 1113000 IT6633*9 2311333 4.21096 7*9513 1411?6$4 246aSl 6093049 169154346 4s6631
21419 1966000 3"104 2st40.6l9 4436633 69111 LOR0D46 1312109 60346 10344l601 13133019
1966 14092100 172 2 7316 losI 461 9363 34471 1156901 9162391 212299 6641448 Ivsaa
R0sa 316130010 33S7*11 16609S56 4169911 360476 sal94 4*44%4 1626969 *1,4663 232S6160
sets 31366020 3S534364 3G434*6 4694916 *646 $4401& 4446,19 147166 463033 3Y741*
3036 30786000 34110130 31164#31 496*009 133933 1614 451514b 10914 3403613 6146996

1916 12446200 6112160 3631796 *6336* 1*9456 4&6510 " *3443 11863 3396364 16663*
ties 16660o 1193224 6900319 V03*63 114096 396461 46066 Marra1 264*460 8241010

63 000600 16311* 6609 940661 13136 206996 3432963 $63683 1621536 3SAFRIS
R00s 63*600 604*369 1070*49 9?*340 saiI3 IS0*31 25*Ao1 6*9646 *193210 4169336
3016 6463420 6401645 141210.1 994664 3%.34 &06427 164140 46*663 *363441 601411
"0N 9310500 41134600 112*131 1012411 24933 693S3 136656 334661 111S929 10614

SIR9OA* 6643300 631124% 3647391 6624 131046 I39134 390361 Islas04 3994913 10096
9egs 1961400 10* 6S*65,69 1361S 613 647 69104 333111 621063 ass611) 53344
Ilia 813946100 609*096 1303*96 791ss *2369 137676 220646 347.4 20976 60O300
z00s 9411300 660#120 7910146 47960 42561 91604 153914 331916 1466691, 6117340
sots- 19009100 V431639 6541332 894301 30661 12)04 114333 2*46 46304 199305
sees t0491000 99S1120 9018142 433179 1446d. 336 W6311 214&46 *31091 SWIS13

1916 36 13 13311644 9913164 2396700 39S951 12164* 1110246 33966.40 66094*6 31607
ties *40*1400 32939*4* 30336*61 4*462 269096 466i* 749034 1160133 4232163 S66966
99" 14600*3U *3194F*9 10696161 269*64 1939314 344263 316691 1229120 3145136 11666

S00s 15107000 1411061 *142616b 2746*11 163391 246671 610003 692663 3713*2* 9600333
l01s 16S3000 1416369 11949026 27113 109420 l605.1 01456 633603 2016310 91*49619*
.2036 1$954000 161392f6 1331412 2601#66* 62611 436219 20114 41360 L41666 1196531

*914 106300 3167252 3*0424 124W3 23669 62929 7169 300693 631133 60100
1oss 1666500 17013* *311136 136*63 11:31 3464 43301 1126 S69941 6133S
*996 *009030 16639*1 1113,694 t45419 4201t 26233 40620 901.91 43169* 12*16369
Roos a*41000 30*2*39 *631963 *60166 9933 19226 39613 36214 309660 1363416
s011 2390000 2162333 1990333 112013 122S 14760 32766 33133 169909 1611936
s0ts 3411000O 2293316 a110601 16231) 3*31 all&? 1710 63960 11102o 309341*

101% 403400 311132 342S43 29 104.2 *3333 32320 09809 *36693 60631
*915 4*3*00 44111 390644 22321 3062 li147 Als0? 36133 166690 £69311
to"3 334100 463220 443253 31961 3601 6349 *3433 31362 *6*130 373323
zoos 5716930 36936 496* 42 36 2434 6$4 1032:1 30360 *13331 363323
a01s 636300 590161 3-43$19Z 46369 2116 1,063 6014 looks 13339 663611
Ross *,10000 estat0 3621164 49661 1361 3el9 601* ISM3 4936 336964

1*616 4.A.3a-PaPOIAl*04 PROJECTED 1o 2,025 6Y STATE, WACS ISLAD L166 RECREATION SERVICE AREA.
BY CAR OWNERSHIP7 &NO FAMILY3 INCOME IN 1914 001LARS--16 0GROWTH SER*ES

TOTAL* 10TAL CAR
9P11IU 6 AND 0WNING UNDER6 $4.000 61,000 110.000 615,000 621.6000

61676 Ale 96606 LATIUMI 0V66 HOSOul~LD NO CAR 64.000 -6.999 -9.499 -14.999 -24.999 64W 0VE6

14 39130000 37462269 2321*13Z2 42109471 ?193%2 1411634 3263931 6053041 I0S*34346A*461t
loss 30663300 283861t1 244*3076 4361193 460216 969021 1466049 3661996 9963008 11592*%S
9999 3019*aa 29341961 3437 4496093S 334166 68b236 10700*3S Z369*91 63*7619 AGS62032
31003 33662600 30646739 Z*029173 4617164 340L16 490626 1&1936 1806*0 6272613 21071366
3016 336116-JO 31169446 210306Z9 1366189 3164 J546*6 160379 *36414 *622969 2666160
l031 34606000 32671321 30261!,Z 4435169 132309 23633 4033544 993601 3*33*31 31443.31

PA TOTAL
191* 1366300 6112160 3633194 656366- 169436 6*6330 663463 1106133 239031 1043331
196s 1469600 6664909 6003903 619004 1*0963 269646. 444699 *190636 323Z666 31316
19o" 1110600 7113100 6214960 902140 13316 *97620O 323916 79110 14101*3 3313037
3oes 161400 1401611 6464336# 923039 44166 139903 204960 372020 2026323 63066*
se16 6066600 1652045 *706Z9* 963134 3430£ 96231 169*2 440329 *667323 3463349
Ron6 4326000 ?1*600 *958166 9*02314 2364* 63971 11116 302*31 1006430 6404464

1976 4449200 *311221 3647391 663636 121046 1*3I4 340361 *19606t sliver3 *6*0999
1966 7332300 6126393 6025642? 702963 60331 *136*0 234011 ?A1301 23333*6 312411
19" 716100 1060S3*F *31266 1322152 35463 320496 *9*330 6S6097 *626666 6Altars
3003 1927600 14*WOR0 6639090 163830 &t673 6401) *3061 66* 13*3096 34314
logo 6243200 1193434 1000410 19494 27143 61*3 91003 1"0136 19433& *37360
3031 6613000 6*12906 1341*46 623340 20014 43*31 ?3063 *4691 3411*6 1306 163

1914 *3333100 1331664 9911*64 S94100 393931 131646 1110346 3916440 65044*4 316107
Ives 13661100 13Z19 3a61*0*310*6 2A66*9 W*152 68663 136690 12960 411F0490 3376660
1919 *41G600 13194064 *0496647 4*93231 19*606 336906 S0*069 1209113 3411233 1*63*
R00s 1456800 A36304147 10633194 27354660 141633 1223 DA363 6639136*44*1 915071
like 14628600 *40*9634 11I2031*3k 5 2014969 106136 162090 A66463 Assess 196031" *04161.339
l0as 11141000 1439*619 1*923391 R666266 63062 134773 *97361 6131*1 1643371 L130*401

1914 1106140 33T122 *4S6*24 *34626 369 32926 1469 300633 *S1732 "40l00
kegs 10000 *633393 1496323 *2403 *691* 34613 4*,1641 163639 334131 669110

1 919 11000 102434 3366991 333331 11126 2349 31016 04906 4046G 1111169
Ro006 *620'aI0 1*09 163160* *4130 "a 1 11096 Ira* 63 S1344 374330 1,096414
m01s 1940000 1639396 *694*96i 14*71*0 6*11t 33633 *"94 61131 163i71 *3406361
l03s 300000 1097*00 11453* *5148) 4332 9i61 163* 06 *03031et" *733366

1916 406400 31*193 342343 39309 7042 13393 32a30 69609 16393 004*
less 634000 26666 33*0* 30362 4636 10153 *de*s s1113 133163 16*31
lots 446000 6912 376903 53309 3336 1273 19134 2670 129410 138943
z00s 4000 436639 402332 36101 asks 3303 Saba 16494 93633 3*011
l6as 493000 4*3931 426963 3631 1*6 3910 *67 *3*33 WAS6 Speaks
R0ss 6301000 690366 431633l 3636 1l3 3963 4116 11146 3S163 **Due*

l644-1*.104. IV-151



TOM 4.A.11 -POUAION *.0.uOClEO 1 0 5 R I Sf411. TOCRS ISLAND Last8 63CAE&TAGw 16818CI 6411L.
SW CU 381638489 00 FAMIL tICOME IN 3914 00L1*a-9--NIG rOauum 11"M

POV 0~ 0w. 1386 $400" 61.000 $11.060 ss9.64 s."*
STAll ame sumA LIUM oven 8USIN8610 N0O 4,009 -. 9119 -9.909 -94.999 -84.999 Me. oca

"is% smovicA 611"
1914 291300010 2146*3*9 21411382 4310941 7111629 14116$6 lose U*95 4095041 30913434 4,14411
Ioe, 330536 3037~Ujl 316331 4933561 1101914 10491*1 1*1496414061a4f 1001061 12499601
it" Topic0s0 3311)663 4*430333 47319 361331 159044 3160396 1031441 9*O901 16748666
son, 14411000 ~96 $096118 49941414 loss" 1513616 6131 10431111 129669 21,029672
sets 4,*69" 365043 s*04*u** 5*3131 1ifs s*&-bl .siAM6 &S912J6 1304311t 30191*4
Ross 433163000 41166953 J41605*2 $440349 146196 3009f* 4638 * 01 3 i&40 M1ean0 3*315G6

PA TOTAL.
&Ift7,1410 413160s S.,a1.. S64366 169439 416910 43463 176*113 9990134 1604236
go" Wac 7*33010 64V9*94 905034 11041 30*49* 4119e3 1361369 2939041 3304000

so" 6e53000 "99689 6990195 9*9*94 pols 216940 M5ass 0133 2714635 369610
R6ss 911340 6911633 1MOWS* 1601 5411? 1603*4 AMU17 4*2562 43381"6 5090169
"is9 1641100 9114615 4108414 1066001 31169 115964 801849 S06411 &133264 GS79SI6

Rate 161000 069*9* 464) l14111) 23111 1*68 142990 31*331 L243203 760"M1

Us TOTAL
1974 641*900 4111221 54739? 6630Z4 12104* 2119154 303S U37986 2999113 lesson3
3969 6106000 1490995 *76141 15)150 80074 19*000 261119 846*06 262631f 434106
am0 9414080 849,9040 7121*6 O6444 *1320 144166 23*10 514931 220317b 52-A618
goes 1012*100 %loss$* 85114*2 69911. 41.62 10.241 looks* 3*0306 11*1173 1233*4
"is1 109*3000 1033*001 9311106 96469S 3309J 106*0 124436 309143 102653* O61941
3125 11111000 4110060 100699 1024 391 24346 16613 93930 3344* 1U7*9* 99119*1

IN TOTAL
914 4113900 12911864 99838*4 339*100 39S937 73k&46 1110240 259*460 4%094*46 31610T
8960 046004 1313R*13 1091497S 36563)6 2135.11 496431 710631 113316 45*4991 $614801
to"5 113*1040 1419*31* ki42433* 3166)0 200091 155117 $3110 124,94AZ 31046*3 6134900
Ro0s kb114090 15114116 113*379*6 2531310 110031 *00913 360090 93-44L 36*344 10SIG41*
s68s 14910030 1*0)9181 IJI~lit9 291099 1 L*4*3 L91*91 29*160 *91111 2149921 12S95314
Boas 17"9000 110*4100 13996960 304S720 90041 146*64 21621 119491 1196333 14*49*26

CT T0TAL
1914 110b*0 1513313 11410426 136820 2s*49 5*9*9 1169 300893 *97133 *40700
l9ss MA*400 1194211 1*514 142608 166*4 36166 41349 160496 *173*6 694010
1901 2174000 30810)6 k16911 1611 k1 136,52 3O6*4 43s96 9151 493629 1339953
Roos 2399040 *340194 2010255 116O14b 10313 Z*5 3143 306 *4511 343*57 111st17
Bo1s 2*34000 3411666 1.2#31111 894391 63*6 16158 03363 *3230 311043 214619£
Boas RAID0006--V,'D04300 *490441 23)59 4)11 139*9 89911 46818 141333 3414161G

Oil T016L
1914 403400 311752 34*343 29209 1043 15)1 33630 69609 151691 031
191 41000 43591* 401*63 34*31 5334 11516 13663 11*1 113349 0143212
so9" 944000 0136a 4*2160 39406 3944 Gals 339411 3314 196930 *63100
sees 611000 5*64*4 334148 44*94 3014 &V06 Logos 31466 8*1146 404169
s0ts *000 *31001 S@1429 49316 3304 Toll 6110 21291 11341 114071
l03s 135000 6361 *39999 5311* 1111 4133 61174 14360 30039 *06464

Towns %.A.
4
-OPULIOP P6031CII0 TO 3.039 By S1ATE. lOCKS ISLANDO LAKE RECREATI0N SERVICE ARI&.

STATE AND0 116A 0966 WHI3. N"l.681811 5-9 80-49 20-29 30-44 49-14 $5-65 0966

T01AL SE601CE *61*
9914 3426*9 *1980519 3111484 3*9146 92*36t 400*91 399600 3691066 89*4311 3246626
11 29S11304 3544313 )13029 *301043 440*361 9314)44 7144929 3*14*33 *04*021 3606068

l9gs 3*1433 *11604*3 3691101 ZS93*93 47936*9 4J49915 )3*6002 4101124 339)094 *3191334
R001 3311419 29*110S* 39*0Z3 23987*9 131*013- 434*34* 1941013 S14.091 4131913 4*S311
80t$ 353)4364. 33160SVJ 417)113 2411449 54561 62 43*434 64166 S64506 43614419 481*1
30s1 3*1707,10 325*636 4*03092 *01319 6k*81 44*1264 90000*0 1131096 1,501196 '991069

PA T01AL
914 6712160 $94434 14106* S330*4 1311*43 1104919 121)434 91106* 71311? 633413

&14s5 195224 *40*46 100339 549048 3801i09 t262*84, 1660*1 901019 1*9*4 963991
8es1 1*31111 611130 5143*1 6144119 1189243 10 JI 16 M9310o 1003*59 603144 80*0642
3005 604369 130996 63*303 1*2103 13*S14* &01940* 1619303 32118*24 100oms* 1041603
R015 "64* 13*468 4164 S8194.1 14)3164 1000)72 3938344 1337003 10*409S4 11113M6
sets 6134606 106*934 8417686 463*3 1498601 9*39 9041933 1360169 11011*4 133*4.99

OU T0TAL
3914 *31312 94*042 *9019 95349 1234404 104)34.3 1264432 646111 *109S41 stalls
395 1106144 *3393*0 1746Z4 19513 1116099 3*60133s &&Islas 691933 199946 619S64
loss 6096624* 7130*91 633943 *9031*b 835143 30'.31* 21*4.01 3041993 6)39*6 1006843b
B005 **Ollie 193133 669031 *391*s184406*4 1141*64. *3118 834*619 1016660 1031311
30ts 9431836 6304104 033133 *2*335 1394100 11*6306 3319434. 14O60* 11*9S514 11411148
Reis 9951120 6916086 91313 361330 3*90411 113991S 249031 IS t4161 1341063 3855601

NW T0TAL
1 914 121164 80*4141 1910381 3013363 3*9099 1?41:* 3461400 1*13909 1343341 3541041
1961 199.19*44 30949329 9930483 06*9 36481 366)06 38*3*4 1*09*19 129044 1100431
1914 13394149 LI1113 2043*04 10156)40 191106 19041*0 3*3*00S 11*0*33 t11339 9037561
80 111061 1*14)021 3031640 914#116 21646S 1613*00 3403934 3140464 1114*49S 161901
t01s 147363*9 13310418 *8*69* 691610 3300 14643S6 3546*42 2348960 11914*3 3604333
"is5 15119*7* 1302401* 23)114 6*19*9 3436060 1199310 116 333413 k6*1443, 341303

91 TOM*
1914 151533* 14*09*9 384303 13*01 310311 339611 303941 314151 113193 Lloyds
3905 1113921 I869904 334081 331409 M*o*t 3014*2 48049 284015 31810 31460*
191 N63931 132914 13434* 11900 2966A *499*1 463*33 34190* 1911 148*1 1
8005 3033339 106103 144*6*6 146id* 33*14* 23541* 496531 333340 316361 144441
s01s 3343310 3001160 154910 311315 3*5414 *395.4 50800 331031 3814511 2105141
gets 3393384 3339183 3104 13116a 36104 340313 3198 31496* 300*10 308*53

so 101A1
1974 11153s 1*993 4611 33*15 61060 *1103 14999 44949f 39136 33621
loss 4*4911 3*031 53*34 31206 11635 4,*3*3 107903 9*919s 374*9 4064
less 4631*0 439043 4)3319 49013 Ma)3 1163l 33399*, 5*114 4S4ft 46331
Ran5 53699* 446*1 1069 41991 91634b ?sets 1331430 11330 63*1 59631
R0al 9901*4 983131 711406 4*3109 IM"*4 11934- 9*440 61510 a660d 51633
l03l 03180 544942 660 41140 1333 63410 3*66001 93334 74034 6116"

306 ASSOCIATES. INC.
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Y#AL %.A.4o -POPULATI04 IWJECXSO 10 2.081, 69 Staff. 10rgceSL S3.* AN*15 IM SIRV6311 A60 66.

IT SACA *930 Ad*-IOW GROWN I56as

11y&1 "va OE wil Nommi331 S-9 441, -19 59-0 14 4-64 4994 11-611 ovl

: 0140 774269 23910654 3571419 2297816 522861£ 46MOZ SSe,... 2670" 29417£ U'.482
911, 2638261 8473196 36F1335 2165132 4813031 54180366 4&021 355,3104. 163)653 5459142
£001 39541947 25740141 31600 16442 44SO94 4010124 1146.10 3644043 3081161 39*1)01
son 3646M9 g674)368 348)144 214J467 ..ieoss Soosya 7600I 61046S4 £fl23S4 390311s
R0ts 39169444 41140023 39494211 196vI1 5116321 1611073 7421237 4913104 39S6015 *sell"9
asn 3261324I 26192232 10 19069 LOMAS) 5429910 364514 60304014 $121591 431115 446481

ft 9613"
1974, 4,32*60 59443241 1Mass4 55644. 1317661 11049t9 1275424 assess 73311? 81A,453
£963 "86490 61335) 771112 524603 105,1146 12004,04 16741 66L 6491 499 24666
to" 11111100, 4646106 166194 511024 111,132 910442 161)66 942144 T5914 11069314,
asn 140711 6402S40 401011 S1.133 1216234 940M7 1672231 314"64 950161 9491
jots 1452045 6827962 82406) 449942 11108671 91226 ti5)014 1209923 Make1 £651661
less 19165,00 10672S) 6)1241 436409 1353903 903%94 144402 1253991 100541 1114536

1914 6311221 5421041 490160 555)49 314404 9041)343 1244032 646711 40114? 4)715
1oss 4126591 599044 13795£ $5493 1026673 1160595 1649249 630651 441011 601340
l99s 7060511 4292442 14615I 404939 109246 9)4400 166391b1 915559 734094 674124
200 7416910 6419326 199594 549410 1210161 V46,11 1192275 110915 I919 67402
Sets 11"S43 64,129 43130S 1107) 1)04 94041913 IZ75234ab tlls 1215 931 glas& 14m
Jogs s6112966 71109941 63024 474125 1533110 937535 2040970 £20,01199 10249460 14640

1914 12511644, 10341541 £970311 1011386 2265099 214124 246400a 161)9"9 1)42141 1541914
£9ss 1?17)67 104321 1991744 951411 1614301 2)40#44 3016110 £36950 1214026 167216
190S, 1319204 M1S70 204S]14 10)9697 19606424 1662161 AS14219 1117694 41340t1 136701
B00" £3640414 1151682 209J44 932764 2063126 1613921 32433S% 2056424 M145441 1601

z0gs 14019641 £1616594 2141090 641252a 2224452 1106121 3434540 114473' £119746 4220064

l0a1 £43W61 12201660 216)99% 114459 22642j? L14056 35134)2 221002£ £71199 205141£&

1974 15T122 1440949 1130) 314105 510111 259671 303945 Z1411 £12191 1165G
1965 £423295 150792£1 117114 £30305 230005 265615s 366740 203532 143206 20o5s"
£99s 11024154 157199 11*24 144205 16431 12940l 4319473 .4571 Is0**0 sit60"
2001Tale 177330 3451 £2i5$2 £26914, 261691 22541£ 40§14k 16390? 221434 215561
2011 1639)56 110719 132,11 11711a 311306 211.72 425.040 290411 239321 230225
s02% £697400 114109) 43450 109000 338600 71644 444400 Blasi* 24640 490,6010

£914 311132 1144993 *4759 35415 6106 Wa10 74999 445490 35120 18021
£911 36466 3)5910 50116 33920 45294 35046 9864 4210,6 34340 Ba66s
1915 411212 351217 5)931 Mass4 70941 43302 312636 46211 369 410al
goes 4244)9 679349 3p2r0 3564-, 79,161 64* 10444) 424,1 %0089 42211
sets 442921 4602209 40116 33031 6124 43332 33469 47309 1949 41514,
2911 441516 424044 6431 32240o 6166s 43940 £24400 7#440 560014 59160

1*63.1 4.A.54-POPsAI*73 PIMIJECIf0 t0 2.0111 6V 57*77. races ISLAND Lase &&CREATION SERVICE &me&.

51ATE am06* 0666 OVER 7 uHI; mOpWHIle 5-9 10-19 20-29 30-44 49-34 11-451 0966

10361 SERVICE AREA
3974 274062249 2)465I4. 3434415 229T16 9226361 445002£ 3199800 3497046 24411 3244024
1969 303766)3425) 260?40 d~44 2)35161 4S263)) 1432994 Y340675 371399 3024396 3907894
is"1 33111681 29162615$ 403126 *72429) 50)0500 b44667 673l362 4291607 3445961 469061
R06n 569144 $1741256 43*4664 2571511 511774 466M13 6511635 55017)4 -4415760 41142439
"to5 36994,14 342613) 4)9464 243203 440046 446945 9299557 598644 4404911 503120£
"IS5 411489931 442101) 454617 Miss33 64612 4149463 900971011 40904 S16271 S1162034,

£664 4112160 9919394 192614 55564 £171 1104979 3213424 919042 133717 613415
ga6s 1422030 6422366 11 996022 544954 3134390 130364i13143661 931343 745355 "93952
*1 1 919469 71,*64 6304 4 41 104 £4044 101%4£ 204410 104446 631414 130514
2005 6517432 7114214, 86)6 400394 141411£ 106154) 3942043 1340516l 1074.912 £1115673
sets V114819 6263964 690629 S6S33% 156441 10912s0 st07ts$ 1445191 114474) 323361%
j029 9449296 6759455 909411 %st0rt 16597117 1102)06 2240139 1110244 1224111 1357664

3614 4631,2£ 3423042 490319 S5S349 1234404. 0433 1)66032 41 44it 604547 682M1
111 1 49099S 470056) 190412 431004 3347191 1311 160043 919925 1515961 90811%
9901 64991040 74)3514 164444 1315261 33900 £1446955 2273044 309169 675S4551 305493S
goes 9470)96 65S29973 9%0425 73072* 3551404 3*406 229314% 14*2069 31b446 3330300
l011 £033403 1462% £007374 6)31 1146616 12)4422 214149 £595164 1279023 1191576
l02s 1133460 1003#913041)73 491143 1690310 £213246 278641 172496 £5308) 13941041

3914 £251164 1944 3910316 1013313 22651099 2374124 24.61400 147591 134214 3541004t
3191 32 13 11205215 2027996 992147 1893142 2437160 339066 1 445450 13394112 11451634
9091 £4394514 L109)011 a30)419 33)0203 2073454 3963511 3190579 £06244 1412&30£ 3,140421

Ros1 19114176 12943136 2112540 £030445- 24913 £967610 36)0714 226)032 *630521 31991
s0&% 34039131t 33603576 22)3))3 960599 2561410 1943,649 9915746 2%4093 £916163 21144)9
2025 17024700 14734543 2306131 9)700 2711169 1991140 4443 lots&@$ 2092924 2382410

61 TOT*"
191b Mi7525 3440949 334)0) 13605 Stoll? 219613 303949 114197? 31)397 1lio8s
39ll 3794211 3644)2 329952 14)653 274016 315400 429263 224119 166379 2)46)1
£991 20170)6 £671517 145451 170920 A12404 270)34 521,52) 24415 213404 82440
200% 41246396 a967120 343274 l41113 $49163 47 93 95610 34249 20643 212197
s035 247168 2300705 17363) 3513 439)60 292094 514060 402442 3246 140)96
go0)5 12744 2533234 L1044 155450 454400 30560 4)5550 4424,1) 3541561 35590

367i3775 322903 467519 5561 s3060 4170) 149909 44949 Isla0 3s02?
t96% 4396 376759 Mt?2 25240 ?jots 8046 *3009 46201 36734 4*166
6991, 51015146 4)S142 41516 4644 64V4 145.25 13133 96616 47203 56046
7001 54642 494233 14419 4647 3032519 0041a 3697 63364 4554 53146
263 &Ga361001 946244 62763 450,93 3)894) 6)328 15657 93750 13544 41624
2625 634751 94004 4613 449110 Ma2ss Goal1 £700 loe k1981 60971 11651
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TAM* 0.A.1*..tSVLvAliA alOIoIIlO PARIICIPATION ItAlS. 14 ACTIVITIES. S1 CAR OWKERSHIP
Able FAMILY INCOME. £9?4

son 910 ,3 OWNG o s " f 61,000

ACTIIITY AD AMil 095n wsmtLO go tal 00l -6.9% -4.99 -14,"g9 -11.999 RAW OVER

My rrA~jpA" ICPAI9G ANN410LV 0.1 69.5 a.# 89.6 11.2 03.9 10 . 6.11 46.4

actIVIty DAYS PER PAmTICIPA T 311.6 31.0 $4. 21.9 1.4 25.9 1.1 3.9 119.1

ACTIVITY DAYS PER CAPITA 1.s 818.6 1. 6. 4.0 A 11.1 8ll 34.0 114.3

5lif311 PARTICIPATING ANWULLY 76.0 F8.8 44.5 44.8 111. 73.9 9.4 19.1 0.1

AIImIIV O TS PE PARTICIPANT 5.0 5.6 6.8 6.2 1.4 3.1 9.9 4.4 1.0

ACIVIlTt DAYS viE CAPITA 0*. 4.6 8*. 2*. 4* 6*4 T. 6.1 9*

$IS1041 /196GA DOIEVlNG P03 pLEASI!

515650f PA|C|PAING ANNUaLLY F2.5 1.4 43.9 41* 6.0 72. .T.4 6 1 5.4 61.0

ACTIVITY DAYS PEA PARIICIPANT 2b.3 23.S 19.$ s4.9 13.1 23.9 13.6 04.6 l1.5

ACTIVITY DayS PER CAPITA 16.9 M.S 6.9 £1.5 &*. £.3 18.1 £9.9 1.

DICYCL 0
PERCENT PARIlCIPATING ANNUALLY 49.2 %0.1 11.9 £9.1 21. 00.0 54.0 03.1 45.3

ACTIVITY OATS PSI pARTICIPANT 0.3 03.4 .1 41.8 06 91.5 00.4 &s.9 60.4

ACTIVITY DAIS PER CAPITA 31.1 31.3 11.0 &3.5 13.4 a6.6 10.0 49.0 05.3

80aING, CAN0lING O WAIT*RSIIIN4
Pl311if Pa.,ICIPATING ANNUALLY 3.4 3W.1 9.3 11.2 £4.1 6.9 3S.8 4.6 4.1

ActIVIty Days pen PARTICIPANT .6 6.1 1.0 4.5 18.3 7. ?.G 9.5 1.3

acivity DAYS PeA CAPITA 3.0 2.1 0.$ 0.1 1.4 E.4 8. 1.9 1.3

PInCInt PARTICIPAIING ANNUALLY 38.0 33.5 .9 £4.0 1.4 31. m1.1 3.5 34.9

AcTIVily DAYS PiE PAATICIPAN 14.3 10.0 11.1, 20.9 1.8 10.4 £0.1 18.4 AD.&

ACI1VIY YS PIE CAPITA 0.1 0.4 . 1.5 2.6 3.o .6 .6 6.0 4.6

111191 INCe
PiCENT PARTICIPATING ANNUALLY 14.Z 14.9 0.? 3.3 0.*0 16.1 10.4, 4.4 18.0

actiVIly DayS PeI PARTICIPANT £6.9 1s.9 1.5 111.1 9.0 £6.1 £1.3 4.5 4.6

ACTIVITY DAYS PEA CAPITA . a8.* 6. . 1.9 2.0 5.9 4.6 1.9

PIRCENT PAVICIPAIING ANNUALLY 0.6 42.2 20.0 11.1 2s.% 041.9 01.1 .9.2 00.

ACTIVITY DAYS PER PAuIICIPAMI £1.4 £5.1 23.1 15.0 86. £6.1 £9.1 £3.5 10.

ACTIVITY DAYS PAR CAPITA 1.2 1.0 0.1 3.1 7.6 5.1 4.0 6. 1.

913ica41 PA3TICIPAVING ANNUALLY 80.3 21.6 0.4 9.3 £3.4 89.8 0.0 3.1

ACTIVITY OAYS PER PATICIPAOIT £1.1 £0.0 0.2 1.9 0.4 .0 1., It. .0

actIvIly DAYS PE CAPITA 5.9 3.0 6.3 0.1 1.5 3.6 $. 6.6 i*1

,SI3I11C* 
AID1NG 

l 
I

PlICINT PARTICIPATING ANNUALLY £1.2 &1.4 *.1 6.3 0.1 10.6 £.ll6 £.3

ACTIVITY DAYS Pe3 PII{CIPANI 15.0 £1.9 3.1 7. 7.7 19.9 8i5 6. 33.0

ACTIVITY DAyS Pea CAPITA 2.0 2.1 0.5 6.5 5.0 2.1 2.4 0.9 S.4

OF P-ROAD PO)TONCYCL lAG 0* RIDING SNOWMOBILES 1.
PERCENT PAITICIPATINC ANWAI Y £ .2 £8. 1.9 3.6 0.5 £3.1 £3.0 £9.4 16.3

ActiVity Days PER PAAIICIPANT 24.9 IS.3 1.0 4.4 41.5 29.3 50.6 21.1 £1.1

ACTIVITY DAYS P1R CAPITA 3.0 3.5 4.1. 0.3 .3 3.4 3.1 1.3 1.

PICE 11- 1 PAICIPIING ANNUALLY 2*8. 8.4 3.0 7.4 4.4 19.9 24.3 38.4 3.0

ACTIVITY OAyS PI PARTICIPANT 5.6 .1 £0.5 4.2 6.9 5.* 0.6 1,1.11 0.

ACI IVIT DayS PER CAPIIA 1.9 8.0 0.4 9.0 0.4 1.4 .1 31.4 8.1

Posalit PARTICIPATING ANNUALLY 3.4 30.0 1.0 1.6 10.1 15.4 52.6 41.6 44.4

ACTIVITY Days PER PARtICIPAN
I  

£3.1 £3.0 64 0.6 1.0 160.4 £1.4 16.6 1.3

actiVity DAYS Pa CAPITA 4.8 0.1 6.9 0.4 6.6 8.1 3.1 7.0 0.1

51511"i" PARTICIPATING ANNUALLY 89. 81.3 0. 9.3 9.3 11.l - 1 .

,ACTIVIiT DayS plo PARTICIPANT 21.2 21.3 6.0 1.9 . £2.0 2.3 21.9 31.1

ACIIVITI DaYs pe CAPITA 6.2 1.4 6.1 1.1 1.9 2.. 1.4 41 11.11

£64 ASSOCIATES. INC.
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TROIA %.A.6. pv/iSVLvAili iCaIiOl.i PilTIIPAIlON ILAMIS IA 9TIVIIIS. ST NB' we Aml 191,

"dTIVlIV m/i Rate walk oml~ IlmOmite a*-0" 9010-44 40-94 So-" w

of plllllIP 5GUIIALLV 69.5 07.0 44.4 95.0 9t.0 as.: 79.1 $4 5.4 .

AClTIIY OAT$ Pon PAAIICIP/II 35.6 11.3 8M.Y 441.9 59.4 8.4 86.1 4.9 M9.& 80.5

agIIII DllAYS ia CAPITA 85- 81.1 I9. M9.s 35.9 12.0 20.8 I5.1 0.5 8.4

PICNICKING 4 U.9l 56.
F2119410 PARTIICIPATING 4NWy1LV 110.0 11.0 4,.4 0.4 11.9 05.9 11. 64.

ACTIVITY DAYS pl PAAIICIP4 l 9.4 9.0 1.l M. 1. 9.5 9.9 .1.9 .6 6.

ACTIV. D.S Pin CAPITA 45 4'a 4.5 9.1 41 9.0 1.4 5.1 4.0 8.5

SgIvHTIt, Ds pa CDIINGFRA L

PflIACI P&MICPATIG AU AWALLY e. 7 4.l 0.9 01.4 I*.& St.& 11.3 1.6 66.2 5 5.5

AIIVIY OATS PEA PARICIPAU 83.5 U.9 53.5 81.4 &%.a 30.8 as.5 Me.3 85.1 as.4

AlCTVItr DAYS fe5 CAPITA U659 5.0 89.j 51.4 &. 8s, q.1 . 15.0 14.4 as3.9

Pence", PATICIPAII5NG 0451NLLY 49.8 90.8 41.0 1.4 05.4 9.1 41.9 M1.4, &.1 3.1

AIITIslY DAYS PIn PARTICIPANT .I 43.5 .1 IS.4 510. 00.8 5o.0 81.4 55.5 55.I 58.5

AgwvIyw SAYS, @in CAPITA 55.5 50.4 58.5 90.5 770 885 5.8 50.5 5.3 5.0

SOaTIN0. Cas0f11G 041 WatgAhaaII
PIfACeI" PATICIPATING &AWU&LLY 33.9 I.5 13.5 U.0 44.1 464 59.1 84.1 M& T1

ACIIVITY DAIS PoA PAOYICIPA5. 0.9 0.5 5.2 9.5 6.4 4.9 9.4 10.4 56.1 80.8

ACTIVIYV DAYS Pin CAPITA 3.9 .1 0.1 5.4 8.I 3.& 5.9 8.6 5.5 .

PSCIN' pAIRICIPAING ANARJALv 5.0 18.7 59.0 9.4 55.1 5.9 3.1 84.6 14.9 6.4

CllVgfv OATS PIE PARTICIPANT 14.6 14.9 O.1 9.8 ii.1 51.1 15.0 IS. 16.8 88.3

MIllV DAIS PER CAPIT 4.T 4.1 5.1 .s 1.8 5.9 4.9 3.0 5.0 1.9

PIS AC60 PAV ICIPATIU. AmmaLl I 54.8 54.4 8.1 5.0 19. 0. 11.4 0. 10. 9.5 .1

AlIVITY DAYS PA PARTICIPANT 54.6 15.9 I.9 0.1 6.6 1.4 54.1, 5.9 5s.* 85.5

ACIIVITI DAyS PEA CAPITA I.5 8.5 9.4 01.& 5. 5.4 8.4 8.0 5. 1.3

MINING 0n NATUAI WALKS
PERCENT PARTICIPATING A.UIAL

V  
4. 6 1.4 50.1 56.0 54.0 S8.3 45.4 3.9 85.& 55.0

ACTIVITY DAYS PEA PAAIICIPANT 11.0 0l.5 IS., I.1 1.1 10.5 54.0 50.1 &. 44.%

SiSVlSVT DATS P50 CAPITA .1. 1.0 4.1 I0.4 1.9 0.4 1.0 6.0 1.0 5.8

CARP9O 55.0
NICEIq PARTICIPATING AIORIaLLI 86.3 81.2 6.? 35.9 43.8 .

ACIIVITY DATS PEA PAAIICIPJT 11.I 1.0.9 11.3 01. 55.5 9.0 I.1 10.9 50.6 50.0

LCTIVITY DATS PA CAPIYA 8.9 3.9 0.0 B.0 .0 .5 .8 8.0 1.6 0.4

PISCII PARTICIPATING ANNALLY 55.8 L.8 .9 81.4 83.0 5.0 .5 4. .1

ACTIVIYV DAYS PER PAAIICIPAMT 500 I0.& 1.5 84.0 14.1 14.4 85.9 &5.? 0.5 9.1

ACIITYI DAyS pin CAPITA 1.0 8.9 0o1 5.9 5.4 8.5 I.9 0.5 9.1 0.-

09PP.01) E-IONCVCL34G 00 0l0l50 0 IDNGSNO ILIS
Pelsaut PARIICIPATING AMA8LLY .8 5.4 13.8 50.3 88.5 at.? I0.* .. 3

ACIIVIII SaVs FPO pARTICIPANT 84.9 i5.% 54.0 11.0 34.1 A*.% 16.1 1. S.& S9.8

ACIIVlIE OAYS Plt CA'ITA 3.6 5.1 9.I 1.7 S.I 0.* 8.0 0.1 0.4 0.1

ICE 506l715.0 
•• l~

PFISCUS POArICIPI5G A5.4ULLY &. 8.5 4.0 81.81 41.5 M. &1.9 9.4 a.8 .9

ACIVI II Days PER PARTICIPANT 0.6 5.9 I. 0.1 50.6 9.3 5.1 9.5 3.9 55..1

ACTIVIT OAyS PEA CAPITA 5.9 1.9 0.3 8.8 . 1 1. 0.9 0.8 0.0

GOLP 0i MIIIIAIUI GOF.l
PIllILMl PATICIPATINCG AMULLV2 8.4 30.0 9. 51 t.6 46.5 39.0 59.9 89 I.& 4.9 5.5

ACTIVIIY DAYS PIN PAA7ICIPANl 13.1 13.5 6.6 5.8 4. U 0. 16.4 89.4 45.9 8s.

ACIIVII DAYS Pe CAPITA 4.8 4.0 9.4 5.0 1.$ 4.8 4.4 *.1 .4 5.4

P691114 PAIITICIPAIIN.G AMPIALL 89.41 14.0 1.9 11.41 4.9 45.5 86.4 5.4

ACTIVIY OAYS FES PARTICIPANI I5.8 85.% 51. 9.4 19.4 84.9 85.8 80.9 54.5 5.0

ACIlVlII DAyS Fl CAPITA 0.8 5.3 1.4 1.5 0.9 5.1 4.4 3.0 1.3 9.5

104 OSSOC0 IIS. INC.
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TOMA IN 14 AICAFAIIUM Activities. DEMOGRAPHIC PROJECIOGNS To atolls. IC"$ ISLMO LANE
111CREAVION Mvict Asia. by COU"IT "Ooelpo "Itits

4ACFIVIIV OATS IN THMSANIOSI

SS. ace Gap.
me$ IWIN 0 IC44 C PLEAS s9cTC MOAT P I sit "LIMIT CAPP WORSE licyck. $star mill
YEAR -ping -Koko oil I vp -L [took -logo -ING -ING NOSING -ING Rialto$ swm -114 GOES legal$

?area SINVICE "" PARVICIPAWIS

9914 IOJ64J33 19191041 IVOFbObr 14141"1 9800110 also$ SOL 139jeof 1094114% &?$leis SOFF000 1004006 *,rlover leants" *I*VAgs,
age% 22411116 lumobo jloo6"Q6 IS115919 M640i 65114,44 367910b llf$tGOS 1.61640 11,1190 3150961 *%99211 11111Sdi A 1"9056
JGGS 14199403 J2161615 i2diU12O k619lZ95 114114.61 94690st 4161108 IISJ1906 717gigo 3289104, A49600t 1013139 13P11111 liall4to

EGGS 269028IJ 13391 11.6 14041110 11311248 13124" 1 100669k.- 4436940 1114,0119 6239465 3349149 J119FS1 140*191 14155,M) 14SSZ149
"IS 216611FO 24561161 2526',I*F 1023#1212 14501461 10626214 466V209 J3405161 8611600S §4.191qg 3949114 tGO2640 IS&SOSIO 1"13"f

mg "glazes 29SO6319 2611arts 169395%Z 13294114 11064-163 44tS611 94113119 904IS96 SSST916 4900994 006GJ33 96S4601 AISS4.1110

ACTIVIIV DAVS

1914 111161.4 961606 4611AS IOqll 4ssor i.OOlj 56966 1964.31 lasso Stara motor I OV" ti9srs, 2009ra

1114111 salt FOI 4811,49 504,0ey Sl-5SI 11 4PS06 149F42 6151Z Z1JS7m 70076 &6767 @Zoe* S0904 isaill 114466
111111 valoos 191161 lilt I I U frieso litsis 1)9190 66091 22994*, 8)406 16114 4113se Sea&$ kragol joases

Roos 100SW 201199 55.119 901660 146S40 146101 folly 161%14 86991 $%DID 00304 sssss 1*9213 344160

" is 1016149 210.114 9 0939 IS9416 IS6195 74,062 216546 939AT 91031 oss.0 Solos Ins6as 307los

Ross till4ve allsil 6009OF 'Issots 660V40 163LO6 IF349 261190 9?913 99011 9*146 S9917 lissse 411461

04 TRIAL P&OVICIPANTS
&914 40611,41 4114341 40M009 34ZJO114 2346147 ZO16411 892jar 2605145 1681901 IsZO21 ?544as IsL76941 2541447 21sosss

toss S161819 SO41101 szol5lis J. Pit it 1661foo 11166116 S51419t ?4669106 119414 96 issiev 010146 15W94014 214096% 1614s"

199% S@214jt S3jZLjG S4"Sll 1916,1118 2q4.269 1111740 161402% 3010899 190355? IF6010 0616se 1419091 31 It 1% 11 Alsidol

Roos 6IOQ1jG SS965,29 SYSJJU6 4114099 31946114 14-11412 101662.) 315YTI4 2002941 800133 9LO460 IMS610 34&4476 1414FST

"IS 6544410 self-"4 -110,01804 4)14511 142112) 1510291 1120911 3290965 2095506 9251*40 9SIV41, 1049910 34??JSI 0166119

loss 6414MI 6052293 6,100303 Go 19103 3611IS6 I67SJV6 M612i 36066SO 2MSTO 044602 991140 1011181 3900711 *QSS6OZ

activity VAVS

9914 &Role$ Goals LI)Vld icaqs$ 22200 199%S 14191 46011 IILSO 63660 19499 Mae Jos&* islet
goes W94.1,14 4J4 , 0 lazl%6 194649 zbs6o J21so 11494 s1lF4 Lvlrs tSI44 20121 U481 1400? Silt*

9991 Z16,4411 46195 116,1541 110,15 J0416 I-M l6i6t 55610 10566 174S4 lorsy tells 40641 64106

Roos aj4if *195) M.4*9 liet9s 1190% 34011 tro@6 58462 11692 Moe .11416 L31SP 44S44 Ustr

lots 1111401 49119 k3rbst 21-644 J1064 3??64 look? 6t4j* 21121 JizFs 2asys A3909 4603t essis

Reis 3641tv 51419 jod4,09 210666 jqj6j 39384 14669 61904 2363A 2Z931 86600 14506 Stoll 06179

PA "ass PA-FICIPANI$
&$?A 2990S4 zoo4kq 20.961 14 0 4 1, 1 101311 684%6 40919 assets it$)) 30%01 32921 62781 tOSIS6 Vista

agoll aidt9s ZLIJIO 1&1169 1%11%U 114441 916so 411341 199040 to)$.- 1037'. 3445S 6 56sv 140%1 3 114191

logs 144112 M944 221121 161*ro IZS448 96%14 G"s9* 1IS194 00076 Joao) 3646* 684?7 Igloos 131M

Seat as9saj alalit ZJ1758 169ZQ4 lj6jQ4 1031151 o7vis 100$09 sJ11114 its9a 3AS6. Tools 146S410 1493TV

"is 113126 241611 24,0011 111143 106" 1011449 50191 116OZT Wts 32596 40163 14090 6S691% ISOM

"is 266416 JS.0J4 29146 104049 153186 d1jO4V salia &Alto* Silva $3339 41-off ??to$ 144164 IMFIG

ACTIVITY DAYS

ISM 7261 1126 4191 soft 9so 1299 Asa list M S9% M %to 13SI any

goal $Joe to 33 5ore 19S9 11%1 1316 690 2211 oil 614 sit Got 1602 .4 "
8"$ 9246 1910 S19% siss 1311 1447 Its 219S 668 722 44.0 %or trot Rise

200S 10067 99?9 5450 $563 14to ISZI ?At Me via 620 1 rv S30 loss 166?

1110 10?41 ZOS6 S61S 6921 15409 1"s ?go 2611 VS4 909 oil sst 209% SOFT

Rees 11363 Ill* seat 0952 1101 1660 632 2749 994 ore vss S60 Rate 4201

PA ORMWORD PARTICIPAWIS 12 1436S 6391 6sit 12311 IV649 Ms*
1974 38)60 J6114 P92" 2)612 18104 11313 7926 :23

seall 4asis *1 46 lb 19 19 24625 20142 Issas 8464 jj6#Z 15d), 6370 69sil lzqoj 11060 19161

909S 46414 4 gloa9 44633 12116 21461 LVqSZ visa MIS 16124 Asia 1414 13934 1436S Mr?

Roos SIU04 46649 41801 1441b 260.12 ZLS%6 11"I lost? LT41L Gill 4004P 14966 21441 R64"

leis 54436 4964 6 S0591 36804 zusz? 22112 1036g, 20311 I#SQO IZ45 4512 IS1134. 10263 Jo4as

goes 90%3? $2410 514si 3099S 3019t 2404S 1096S 2" 12 LIS62 Me "Of 46194 silly 13640

ACTIVITY OATS

197-b 1100 3.16 921 loll 16J ass 146 412 ISO, M 165 106 256 114

goes 140V 360 961 M? 196 are its 441 las lit 169 104 let 406

tits 1706 isa 1016 lost Z34 tia t4s 414 LIT Is$ 176 too 387 Sol

loss Mg 404 Itot 99so 269 Its ass Sol Ila IS? log LIS 368 60T

sets 2096 42S 11614 1034 302 33S 16S log lot 111 201 lie 406 to)

Roes IRS& 44.0 A210 Ill* tat Ise ITS sit Its &%a all Lis *4 1 lit

PA BLACKS PARTICIPANIS
9974 SIS61o zq*zbq 301318 Z213,10 IS3531 133434 $also 4711.14 111"s Sikes $0409 toasto 138746 l4TS%6

1969 264M "1110 160492 2S.Ijz 383440 ISIO19 *621.2 19491% LIS, 13 5360? S646 I ISMS 1-1 Oleo 19CS66

1999 *110so 3104VI )80132 285%61 212421 lbstoa T"69 211311 140 t 14. S6699 63668 114121

goes 496701 406902 4kysty 31ZR62 24039S L961#96 *lots 237511 L54219 Glass Moll 136294 J57401 268117

Rots $01,141 446141 4"" it 341JLS 461015 20slys SV993 25"64 166089 6?1%1 Tills 144464 204111 sot ?11

in$ 56109t 660730 -bqdS30 3664k -b 29122% 2112136 9?430 2794al 142642 72365 41461 160047 3124as 313113t

"Ttvitv Oars

lqV4 11218 got) 1070 t4.440 1493 lVsq 934 3042 L2t3 IRS Me &$a 11114 31"

1905 93S94 2962 ?94* 14404 1699 Ma IOS4 1414 1360 Ilia loaf @It 2sat 4346

199S 15813 1$00 stag 162FT 2280 lots 1100 3694 15,12 i4ol 1561 949 goal Solt

Joss 11604 is?% 9578 17%46 2636 2131 130% 4306 1660 1616 lit? 10110 34,40 sale

"it 191111 1.061 IU411 18192 Z959 3003 Me Goes 1641 &Sao IGV6 1140 3LIO Fee$

leis 21623 41" 1 14 SO loook 3247 32SL asso sill 1992 2001 lots 1223 49?1 also

P& cmum PARTICIPANIS
1914 31163 33F62 341.25 22913 tST69 14909 1069 19016 1220? 4137 Me 99117 IS314 12991

sees bliza 3*035 36919 14,601 16161 16061 TS66 20211 1 a*so 4936 5964 Lasts k414.S6 16642

111% 41S99 Issai Iqs9j J?2., 10123 0135 0176 21704 IJVB9 $163 6451 k1416 21S94 20015

Roos 46101 422tz 43046 29469 23664 L41941 6934, east r LS231 S5.9 7046 IZS63 ZSG%6 24.11%

gals S0848 411130 4661* Stalk 2662) ZOS49 Vast 211439 k6siv SYR$ 76%1 131S& ISS02 24449

logs 9531G 40161 $0070 352.16 29412 Ills& 10450 alial 17116 6261 slis 14403 31614 SAM

ACTIVITY DAYS 43 Res its
1914. toss 281 1" 1312 139 220 IL3 ass 132 as 139

1969 1 ," 300 ass 1309 110 236 120 394 141 94 136 42 Jos 311

1999 1494 130 906 lots 202 ass 130 499 192 ass 143 so age 44S

too% 1724 3ss Vale Isat 240 1?@ 141 465 1" at 1 ass 14 114 $44

"IS 1991 343 1061 1622 ISO 302 194 S04 Lao 149 &?a lot 301 Sol

lass .11 At 410 1700 3117 329 166 $44 190 lie 102 too 426 1%6

101 Associates. INC.
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TAM3 4g.A.7-pbalcipmvo. in t4 sac06*iWI actlvtlls. Otf006AftHIC P.OJCISOIIS 10 1.412S. TOMS1 ISLAM Last

ist~~l macs OKtuiIee

"as* SWIM Picnic LisaL micyc moat PIS" "Msy CA". mass NaTo. sIAa "too
VIA _011046 -ai"* OfIvwe -LiMO6 -INS -10S -IS HIKING -IS aigs $09ho -l0101 601161 "IS

pa gENUS saaiCIPA'elS
59*9AT. 1o9 9v* *1* 1 1 31&13 10 13533 4186& asset 1311* lists 5*109 32184, "T1S
961s 136*6 15.30 ?Sass 11151 3633 31010, 14430 45543 59*96 limit 1&9ly 2110 3784,4 33*60

1991 61417 1*335 11*33 S1**3 *000* 31519 1*912 44111 81510 189l2 12441 2602* 419*3 Ass0t
son o9*13 11ss* 19911 S94.04 63023 39*39 1ssas *1*9* Royal 13026 1zo0s amber Assam, 111
gels 6131 1111 63203) 61*90 A**5 3113*2 14014 *633 29991 13339 I331s 21461 46934 m9sa1
"&I3 Stake ot503 53456 *5*31 41*10 1*351 10333 41111 Daisy 93412 lis91 RB906 10we 1426

1914 239* *89 119k 3319 300 Asa R30 120 a1 To 219 393 219 *138 *1
less 505* 6*0 8W? 3103 p*3 *09 330 13* 259 231 339 513 10* 503
loss 2VS* *19 169* 3501 *.06 *1 515 151s S00 253 31 813 3*0 93*
R001 3155 *901 1930 323 *S* S01 3*1 51* 310 215 SAO 313 309 106
l0ss 3353 106 1951 3315 49j 931 51 sit 330 10* 363 25* 3*6 1l01
m031 3311 its 3013 33*1 11 115 8*0 as7 jab 315 36* 2* *1* 1641

191* 20.115 193893 891339S 196*8 101111 66s 5369 123 11Z31 153*5 321*9 HO*L0 3613T 10*941* *Sa01
19s1 51S0 550343 2J53133 11516 13215~ 1032*0 *3100 13340O9 5*99 314*11 161*9 7*309 I131 BIW, 3016T
L9IS 291993 2*929* 5136 203100 13*099 1210.1% Sis11 111113 $95r1 *8393 *19*3 5is1l 1*9*9S 161196
8so" 3*1111 306990 311*2t 534991 153951 1*0192 159439 115136 111599 *35*5 9233 101511 191401 204031,
8011 3"9111 330503 3*02*0 261931 alarms 86069? "*333 203011 13191* sisal 6033* 1*641? 281*38 2399
J6BS *3311* 191*3S 401*101 302413 a*2820 1561*6 11319 129*1 1*9591 19*4 603 t31*441 8601111 213%9

891* 191 169* *61s 9093 "0* 1533 Hs3 toes 161 *t0 *68 99* 1319 21*1
1961 9*31 805s 19*9 9*1* 131S 13 *99 41410 91* 192 91 393 11*1 30110
8999 11*93 5345 *311 1126& IRS6 173 13 Gs 1*66 105* 3000 310* 31* 531 399s
s001 13SSS 5*1* 1250 12411* z00s R0S* 9*9 320* IRS* 1832 las1 150 2911 *193*
"0it Islas 10*0 $*90 8*919 5I1 23S* 1055 3*15 1*31 1*3* 1*39 so@ 259 so16
"is3 1710 3432 9313 1*0*1 2143 5*13 las9 *110 1030 3642 1*19 99r 3*11 *193

PA CLINTONI PATICIPATMS
191* 39113 23296 Isol0 look& W116 11393 $all 1*SS0 lif1 *136 *2*t s011 15111 9153
less 5*131 31*3*4 st01e *632*, 13511 11431 it1 1*131 9395 3551 *311 6001 131* 11536sl
99ts 51915 3119* I*193 to?$* WAS9 13393 9306 133*3 9*4*9 $1** *1t9 *100o WWI0 11919

less 364*3 2333 3*83S 19195 1*240 31919 3491 &soak 914.3 3536 4439 0303 19935 1*014
less 89203 39*91 3703* 39*33 a9001 130?5 S33 110*3s 9508 S511 *S01 5*86 39913 33*61
less 59733 5*199 aloft 19*16 ISSAS 15095 1331 1307? toss 3110, 9333 **60 30*1*a 1*51

111* 60 230 aCtivitv DAYS
*94 00 2 06 18*S 80* 3*3 53 all 302 ft III 10 as& 899

less 953 335 31*. 102, 132 I*O 6* Z1* 10w ?I 101 *3 *13 3*3
1993 1006 323 *01 1033 37 69 6* 313 l03 11 803 *3 1SE 891
2003 8036 23* *21 I01* 8*5 11S or 35* *0* 1o t01 es a99 30t
5669 11L 229 *23 1043 ass 11* so age 101 a1 LOT IS. 213 313
2021 11*1 339 053 1029, 166 81 of log 301 9* to? as 883 392
FA COLURWuA PARTICIPANTS
tell 31303 37768 3#5)1 2649* 1b24 693* 1533 28353 1395* Si99 Alt9 1113* 1709*, l*991
t9ss *1*91 3993*8 *099* 25306 50029 1719* 6230 sisal 1*136 3901 0310o 13509 50359 Islas
3993 9*119 *109S 41915% 39919 33091 169t1 RIT* 333*5 13093, 10 *925 1519? 330*S lab3&
8601 *3195 41qlq *63 30139 2370Z 39013 419.0 23113 854321 194 1801 13119 33603 24911
so&% *111*9 *363* *3671 313S3 5040 394s) 6991 3*611 337* 997 1 310 ar 1397* 3*193 2*9*61
loss *9*0*, *319 *9*10 33033 5*091 39511 9L64 5*119 1*011 3012 1*2* 131*8 2503*, 26ol0

31*7 351 2531 909 1393 1:6 IM6 353 *05 1 31 1:3 102 2*. 2q4
les1 1*35 343 91? 19941 36 301o 131 *R5 IS. 10 ?0 1 Ore
1991 *903 is) 913 109 316 215 136 446 6* 13* 8*3 99 301 *33
z00s 1131 11 990 8339 a9* 319 1*0 Asa 168 13* 1*3 101 335 5*
5081 16*1 3*3 100* 14,Z4 25 363 143 96 11a 1*1 I10 8ot 3S9 330
R081 Ila* 3*7 10s3 1332 362 391 1*3 916 I1S 137 113 10* 31* all

191* AV350* 291200 266336 30914S1*40906 12*603 3*652 1W150 103131 45833 *6%9 901*41 3*3*32 sal06i
l95s 3206S 30393 383409 22*908 163123 136213 599233 [111419 13*933 40*55 908*1 91909 170137 3*0396
1995 36*9 31611 3*0938 24S219 19391 1411116 0913* 15965* 12126* 0625 113*1 1051*90 191*3l *906911
z0os 399*63 1313931 3*4%9* 4,10101 2041*3 1S90* 108095 20236 1300F9 31511 S9*16 313l*l 3604 5*6591
R01l Rallis 31J16? 3621935 5761951 AIDA) 1691 13630 21201* k31337* Sa900 *53*1 38668 513* I519
B031 9*8338l 364 399449 566991 23*331 1196*93 I120 1201113 *93650 149*6 01139 Asset39 ASIA 2521

191* 10091 14*3 916 13*30 1322 1532 612 89*9 11& G1s 1209 13* 16*1 8*5*
toss *6693 16,10 793* 82133 83*9 28800 932 3216 8531 *21 18*3 101 3836 3*15o
6993 83s63 566* Ta13 13197 lo01 2174 103S 1496 131S 6011 I333 ?99 2112 *898
8601 39103 309* 64.0% 13939 2 ol 210* 330 t1* 31*.5 1*13 111? 1*8 as1 2576 S0*t
s019 63395 )190 8194 1*344 3356 3*6* 11f3 3963 1*67 305 3*85 890 311 3139
l62s Ilia? 331S Vigo 1*19* 3515 is76 1551 *1*3 1119 *953 1344 953 3180 81

pa IaCMAsANvi PARTtICIPANTS
897* 333063 6S111 69791) 1064F4 136 *14A6 35511 5*111 3*900 520*1 8*912 44931 13011 *3*92

6409 *338107 812* 151*3310061 79423 14*1 3111 0601 S919* 23*91 24193, 9113 *162140 ?st07
l9ss 160440 1999*9 11913 130396 ISLAS *4131 38195 1*11 31530 8093 2313 3S16 G9o7n Sisal
2661 *739*3 1313 1*0903 1*1)30 Wit9 *9155 33179t mil09 311 I06a3 Iso06 9143* "it39 99711
i*61 87653 818*3* 131119 31*#6 93333 *3 33420 *7*9* W*13 50739 81190 *o0st 10036s 10171
Ross &1ell3 137591 6019 133*3* 930*1 *91*4 33*3* *f0lt 1*015 1419 1001 524, *146 &05ggs 10*31

697 961 138l 36V~ Alas *70 969 19 Los1 514 933 919 36* 91 1Is5
39so 31a3 Ilia 1*91 1*25 *4 163 a 1951 SIR %8*. 1*9 S11 116 13*8
999 3203 lis3 3) Soo3 631 t001 933t Ir0q $99 *19 o70 3*9 *9 Go 8ma9

6009 161 1320 33 0836 1011 *4 a Sao *128 60S S01 15* 3114 1tau all6
23 6"3 83.33 3*90 9621 999 *04 SDI 193 910 Sol 3*9 331 LAOS &Sig

sets lots I36& Wt7 Soft 1036 L0i1 s3b I193 *09 So* SO1 310l lif7 5967

ems asSOCIAleS.0 loc.
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1*09.0 %.A.?...PSCSPa7IoN 3Ig 14 RgCitea7S0N ACTIVITIES. OEPCOAPISC PROJECTIONS TO 2.01S. VOG~l ISLAN0 LAgS
RECREATION4 SERVICI 41E14. 61 COU04T G6OUP-NEOIU" 6606114 116861

fac75vily 0*31 IN TNO8SAMOI

SI. Ice om.
M11& Sk0in PICNIC PLEAS micyC DINT FISH4 HUNT CAMP mo0ms& NCYCL SK&I "Ift

16*0 -0IIIG _K ING DRIVE -L INE -STE -SNG -ING HIRkIG -ING RIDING SII0.in -301G GaOp famits

PA LANCAstER P5913CIP4N73
lies 343702 3246769 255091 162901 11102S t09077 30603 143337 l0st7 340449 40914 79634 134301 137946
lots 3942199 249920 376024 200093 146418 139134 S5136 194094 96290 403J9 1446s 66420 131336 134?
le0s 311447 387041 2936S1 239340) 343308 337091 S0902 13363 104449 43109 117104 zaloo 174S44 M1944
Roil 336441 3023S3 309661 22S331 7633383 11SST 4233 1733246 &10411 43030 30433 91346 169644 13630
"i3s 330421 31134 324540 234742 169284 142406 43303 179903 114143 4544 33139 10304" 30431 l111l4

ACTIV37I 0AYS
t914 1M1 1913 32942 9940 1014 1419 70o 3332 64 836 934 403 las1 304?
lo6s 9144 0363 6024 10142 1294 3o13 s03 3431 916 M3 3033 831 16l1 3141
lots 10930 233 6403 11042 1384 3731 a7l 369 1044 674 3060 443 3301 3.61
8009 32084 2414 6103 33549 3123 117 931 3064 Ills 919 l331 104 333 3941
2019 1330 2392 %230 32010 1909 1964 991 3262 1199 1300 1214 141 I33 4649
2013 14033) 3M1 7-73 121371 2072 2010 1044 3434 1243 1204 1213 13 a130 306

PA LISAMON PARTICIPANTS
3914 10377 6352 49606 49596 '3733 30314 14039 39313 33307 10934 11421 31063 1369 39143
Ms6 19461?3 T 17 76619 si493 39361 33400 13404 42836 31439 13232 12423 3404 40961 31467
1993 81163 60364 62193 39367 44356 34139 16631 43923 293371 11106 13S23 2334 44996 43244
3003 9401 047133 06664 6Z499 46349 30290 3716 46233 33169l 12119 14,320 26801 319t3 31494
lots 10309 09104 93029 66003 32646 40370 16315 30401 3446 13394 13090 3264 44 3704
2023 904969 92721 946.0 6610 5S91 423a 19365 83339 34203 13043 1517 39337 40334 4a44

ACtivilV 0AYS
1914 1399 393 16 4.3 3023 309 446 234 731 373 M9 393 163 443 401
396s 363 654 360t 2964 364, 49t its S02 31 336 302 14 344 5 6 04
1991s 3263 699 £696 3202 431 330 246 61 323 2%2 311 193 431 l6w
300s 3364 729 39W4 3316 SI0 363 200 916 339 253 334 303 494 1141
3033 3699 763 t369 3440 366 392 294 947 336 323 333 213 137 1311
Islas 4130 769 .169 3463 613 636 309 30l0 313 351 363 339 6 1491

PA S6N3084 9 %3)6fN0KP13N P746IC37AMS
1974 320360 337,03 3 247106 224127 1524S9 343234 43330 163l41 116110 4937Z 83704 90613 130673 133031
1969 333436 3.O3333 4691 240190 113173 330639 69450 192-171 123343 4V461 36217 303343 17744 14372
1993 360303 363604 37?03816 232226 19-905 1639,10 14664 205344 1333924 333o? 60490 113064 10,1339 9313
A00S 426266 390144 399494 2923%3 20332 01394 a.)6 3o 20694 1423S9 34393 45360 320416 330613 333113
3013 443424 417373 426739 30''716 3404S3 18172 06426 233646 332532 37370 70333 329179 336133 331263
&0as 49343 442621 4S330 322933 363014 199844 92336 349440 341947 40329 14406 331136 37969I 36004

3914, 10739 3743 7634 133332 1389 2013 1036 3404 1336 0ll 3330 636 1996 2494
8903 321428 J940 3133 1960l 363 til1 a3105 3433 t334 931 343 $13 2343 3439
191 14860 3103 85)9 136J9 3949 2314 1366 3903 3432 3090 14031 947 311 4303
30 13934 3336 9373 1413 2047 2311 3264 4il3 1346 3240 8333 916 3063 30381
363s 11640 334' 9763 3334o0 7543 017 t37l 4331 1440 3437 lair 971 3423 S903
l03s 19219 3734 30334 34339 26l3 2933 14471 4030 144 3s73 1721 3031 3140 4404

PA LUXIANE 63973CIP3473
3971 3233a 226226 23393 IS4.13 £06983 97342 4199 126239 71641 3 3 -1 36040 47013 303343 93317
3903 334030 224663 229339 339634 339932 97076 46914 3,24932 1679 30903 33960 64369 13633 3002904
8999 343634 24937 029647 158.60 122142 9746 47241 324614 16434 29931 360392 66724 12634 32363
2003 34623 226036 1 )338,j9 16071 328959 98334 47393 104939 19404 29760 36;61 6161 336416 133620
l013 23213 326496 23321221 362036 133110 98791 41607 124693 19640 29462 36324 46301 342464 144433
3033 3333309 304974 Z3130l 360693 335433 99233 40007 124942 14166 39391 3411 460 344406 &s00ts

Ac 'IV IT7 0AY1
1914 7449 1923 3819 9068 967 8434 131 2460 661 393 86 360 3390 1633
1963 1243 1921 3860 6033 1301 1419 74S 2446 033 406 641 613 1361 2343
tits 696 1911 3W74 s301 1231 3437 733 2462 65s 440 030 499 1723 3438
3003 9432 3909 31261 3062 3544 468 ?s6 2461 661 123 $130 04 1033 3040
3061 9198 1699 3277 7964 3421 3434 143 0490 6a3 713 634 So04 1906 3322
1031 10002 1691 3281 763 t1476 3960 764 3302 047 630 639 301 1963 S33

PA LYCONING PARTICIPANTS
1914 16413 3427 76,141 34036 36203 33331 33463 43080 37630 13106 13334 33923 336S3 31397
1963 60467 T6196 76093 33379 39726 33991 33411 93334. 31648 33466 12664 339S0 41383 36000
3993 640696 7631 19469 372.6 413 34V06 16099 44362 26310 13400 13021 24603 43417y 43074
"00s 416831 To9134 60199 36334 45631 33436 143190 4402Z6 24934 1337 13043 331031 40737 490364
s013 90364 60283 81820 39369 41388 36137 1667 4S339 39314 1336L 13467 23416 33101 g2a33
&Gas 93777 53034 0237 4 o 0023 4960 363160 16474 43692 09491 11333 136331 25409 33133 33111

ACT IV 377 DAIS
1974 1301 693 310. 3 36 329 493 244 609 399 313 323 303 473 430
3963 a6?7 664 30)6 306 3 396 499 249 020 303 223 30 09 46 004199 3333 613 1642 3340 436 313 234 642 309 1%6 S0$ M6 407 4
zo0s 334S 471 3067 3846 464 322 261 as1 314 .1? 3,13 191 493 1339
3013 3311 Set 3i63 334 SIT 330 243 611 320 296 316 193 63 92,62
R031 1423 604 l6g? 3103 339 337 249 663 3,11 332 330 193 103 1320

14 312184, 32969 33673 1 23v) 84490 3499% 4710 36930 13297 SITS lots 9919 13444 1lls?
1963 40399 40913 41932 16050 39263 36649 04 23434 13,131 4043 696 91131 3647 14001

I9"S S2344 30930 U0,16 5%449 J*Z 2340 1329 30923 29041 18933 720 6731 36300 33374 33433
3003 44913 61736 433231 435's 32346 263,17 12603 33314 22473 642 3046 3064 3339 30603
l081 16314 13189 14702 32320 39766 33674 13214 41323 27239 10343 1346 33393 41433 39391
3033 93589 M30. 0741S 6417 46350 39404 11694 40397 33V94 13703 141141 2337 30740 493R3

ACTIVITY7 0AYS
1976 976 264 793 3439 323 320 300 334 134 a1 843 0? M7 Al3
1964 I)27 M5 gi6 33' 1701 I 7a 3134 441 343 ko a0 34 I00 347 Sit
899S I764 436 1204 3913 239 343 147 331 Z04 139 l08 321 334 640
z001 tit3 334 los1 2330 3M 483 304 610 230 Il0 344 to& 443 646
3013 2973 620 3519l 21 393 494 242 796 al7 a18 290 071 333 6"
3033 )S00 7ill 3009 3171 493 t 6 303 ass 7 349 341 3A4 201 46 1004

l0e ASSO0CIATES. INC.
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TAKE 3.A.7-PATICIPATIJN IN 14 RECREATION ACTIVITIES. DEMOGRAPHIC PRO0JECTIONS T0 2.025. TOCUS ISLAM LA11E
RECAAION SFAVICE AREA. sy COUNTY GROU9-NEO1UN GROWTN SERIES

IAvTI~VI OATS Ift INCUSAIOII

Is. Ieg GOLF.base SOAin PICNIC PLEAS DICM 0041 FISN NUNT CAMP WIORSE NCTCL SUAT 11I
TEAs -01I04 -KING DRIVE -LING -ING -1346 -ING NIRS"S -ING RIDING SNOW" -INS GCOP Valois

PA "'N'TEOm"RT PARTICIPANTS
1914 431.340 413312 424916 31330 Z25042 10013 $list s40732 133090 4444 ?09as 13015 a3SSG" 22S35
Ives 407 F26 449186 44t016 3341130 234001 203004 90111 2391 141030 41315 14911 1Asi0@ 213241 I15390
1995 543370 4031T 491310 36234 204203 22&310 91304 10834 180190 T032 03039 13S14S 90440" liz34
z005 519119 S12I7 S24000 301234 3o08S 233100 103362 293143 193607 13220 00410 163413 3z4%316 1131121
201s 40908S 5144b S51400 401949 324931 240349 109193 300300 202001 76Z96 93201 112334 1169012 1144000
2025 6)333 361203 S14112 41d012 342012 259344 L14020 320409 21091 18343 91335 3714"? 3694410 309350

ACTIVEITV DAYS
1914 1643 3401 9929 30590 2244 211 1322 43199 1493 1311 179 1114 310S 4910
19s5 30091 3932 1074 119th 2490 3009 1434 4110 3025 1533 1031 1101 3431 4229
1995 gl03s 4202 11370 19376 3013 3242 1347 5141 1941 1004a 3923 115 4052 13*0
2005 22319 4401 12011 3I3300 3276 34S1 1441 5400 2091 1092 2064 1220 4330 1033
R035 24021, 4404 13394 21001 3314 3430 1134 3114 2204 2002 2160 1292 44431 073
2025 29314b 4103k 13100 21444 304 3000 1013 4032 2300 2233 2244 1334 *094 94*5

PA MONTOUR PARTICIPANTS
3014 l1334 11633 330461 1919 3320 5193 2440 4547 4229 1129 1933 3411 3400 4401
3003 1214,3 3200 12541 0312 4290 34099 2319 4090 4444 1700 Z04,4 3424 422 3034
1995 13914 13000 13242 9164 1043 5021 2130 1211 4103 1144 2149 341 1343 490?
2005 34900 13109 13913 9132 1141 414 2094 144 4940 100 2293 4091 0223 0093
2015 34013 14431 14102 10314 0424 4499 3033 0031 5224 1010 2419 434,3 9004 9005
2029 34300 3433 14130 10341 0440 6333 3049 s024 3240 &a31 2432 4331 v202 Isla

ACTIVIT OATS
1974 303 99 211 400 s0 14 so 121 40 31 4? IV it 9*
l9ts 440 303 293 453 40 as 41 134 40 34* 47 20 06 M2
3993 Sa0 310 304 462 T0 4 44b 1431 31 36 49 29 90 1V0
R00s 344 Its 310 S00 00 91 44 131 4b 43 M1 33 110 IS0
201s 437 123 334 320 90 91 49 339 S1 49 34 32 323 201
2025 434 320 333 530 93 94 *0 340 51 35 13 32 124 M2

PA 010111UN0EFLANO PARTICIPANTS
1914. 4331 43233 44313 4*094 29144 29294 13434 34913 23649 9420 10930 19042 204331 23970
1983 49301 41124b 49233 4644 3.0796 30414 34201 301 24440 9)91 11371 39144 34034. 3031
109s 133439 11330 13140 30349 30333 3a201 13011 40320 24010 94S2 gr0ss 2133 39564 33F043
2005 01033 71104 73109 33134 4319 3 33410 15490 41434 3103 9043 12330 22324 44099 43013
2013 41033 144321 10191 S49033 4403 34199 14223 *2612 21990 10012 12904 233171 47430 47124
2025 004340 ?&1is 00343 34430 A491 33042 109 43943 20791 30214 13313 23044 %03 5134S

ACVIVITT OATS
1014 31030 333 1340e 2414 240 430 217 110 239 349 203 142 3010 *71
goa5 2300 Sr9 3412 2489 its 44? 224 13 24 3it 2%9 33" 434 4IS
ti9s 2744 4 1470 2439 374 433 2)9 101 203 204 241 140 320 T00
2003 3031 424. 1133 2106 4206 494 230 004 293 232 210 1&? 509 940
2033 3244 443 alas 2131 41 si1 250 04* 305 2$4 209 Ila 640 1002
l0ss 3440 459 1030 2702 $00 M2 200 J1 34 275 290 37S 414 3199

#A PI4ILAOFPEIIA 4, DELAWARE PA*TIC3PANSS
1914 1430774 3333043 3824094 114,214 1644401 446331 233000 04643 520643 241440 2130 49440 70312 109244
1909 113*6 342?2344 1431361 A178791 $6444 6%3727 243493 90S333 3430429 244494 230419 S30390 091433, 04183
l9is 17920%8 1343016 102715 1202334 094443 44340 2419469 912422 346329 236443 2432035 334300 934469 933334
z003 1823094 1444491 1104301 12C1029 931044 410,45 249419 930323 549954 234030 243171 334131 100031S 999234
2033 13151168 1433144 1493040 3304004 944041 64219 24014 903S5 51410 230900 242941 31410 1031034 1040303
2025 18245290 311074 14104 11392303 932303 440700 2434696 009243 340312 224114 240230 309023 1036203 3012133

ACTIVITY OATS

191* SSS32 11300 37944 414461 1329s 924* 3969 33344 3332 4443 4341 40?? 94031 14933
1905 623,13 34073 39453 .445 0323 9490 4335 13034 SI10 4914 4200 3953 10935 1032*
3993 44413 14149 39493 44134 9346 9e34 4223 14113 3041 3314 4111 3059 1104 20730
2005 691st 14011 39394 43443 9931 9914 4249 14212 3091 3303 4109 3840 12301 22025
2035 1071 13014 39333 42243 10340 9003 4134b 34330 549 5090 414 3030 12140 24342
2025 71227 13410 34423 40440 30340 9112 431 33914 3790 4039 01 3153 12047 25401

PA plot@ PARTICIPANTS
3914 6331 0304 0723 So01 4130 3991 1031 4044 321s 1224 1491 2495 4052 3353
1905 31934 11323 11727 1049 3999 5310 2*1 4696, 4304 3327 2037 3300 4003 5305
lots 33013 34132 34$22 13 1115 4430 3006 l934 3203 3713 2407 4030 e030 14146
2005 30913 11341 11419 121132 9941 0391 3120 964 4304 2100 S013 4952 10445 30260
2039 23342 23299 21514 1419t 12390 100931 4500 13030 1991 2530 31046 4094 13345 13401
2025 2633 2501 2412 37924 13430 12263 5575 3*#300 099 2975 4609 7340 14*4 14995

ACTIVITY OATS
1914 204 12 203 342 3? so go 94 33 s2 34 21 5* ?a
1909 422 91 S13 410 $1 19 10 111 *1 33 43 25 NI 315
1995 535 111 324 S00 11 9? 40 Is1 so *1 II 30 t0o 342
2005 I11 143 397 404, 102 320 59 394 it 53 42 34 340 224
S01s 910 114b 404 124 332 146 13 239 as 49 14 44 I19 300
2023 3133 Il0 363 659 14, M0 09 290 t07 0f 91 to 223 304

PA SCHUIYLILL PARTICIPANTS
3914 I13799 1046809 304049 14992 35113 45613 2198* 30494 3134.3 ISM4 34090 32310 30321 3644
go9s5 309446 303714 331143 13011 30904 41409 22030 40415 36374 1614* 17555 3041 *9190 *21947
3995 114491 13306 314014 14333 S5398 49790 24002 43020 40340 35199 30440 32009 93404 40430
200% 123093 339091 121340 00111 410 52300 25301 05371 42100 35203 19443 33430 42239 34390
s01s 132405 134031i 131243 413 41110 33191 24404 40343 44102 35623 20439 35024 ?003a 4553?T
l025 14933 330334 3321542 93391 li01t 51139 21629 71203 4610S 3024? 23360 30"s 02055 0*012

ACyIVITy DATS
3014 4031 0ee 2414 4213 533 411 350 1144 402 IDS 412 I5? 119 tilt
3965 Isla 924 3374 3904 407 491 3446 1109 434 a77 *04 46 005 650
l9ts 380 942 2475 4120 S0l ?131 302 1249 435 as0 431 21* 13 940
2003 4339 991 3149 4234. 514 112 403 3311 450 300 430 243 s33 3121
205 6423 3032 2093 4300 440 012 423 304 443 335 432 213 *is a34s
2025 S649 s0l0 3033 6479 924 4149 443 3440 S0S *3* 470 422 3i31 Ms2

I0 SS 41141410. INC.
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WhOL9 11.A.1-PIATICIPATION IS 14 SE006*710W ArTIVITIIS. ospormAsiEc PRojecIloNS TO lases. TCK5 ISAuM Leal
RECREATION SERVICI AREA. MY COUrNTY CROUP-UEoIUm GAOT.. SERIES

IACTlV3II OATS In INOUIANI.3

si. *e GOLFmPARA &win PICNIC PLEAS micyc M0AT FISH HUNT? "lNp NoUse ACCL JIRAt KI
"AS -nN3 -KING ouavE - ING -IWO -ING -INS HIKING -ING A3DING $NW -ING GOLF TIMNIS

PA SNYDER1 PARTIIPANTS
1974 20.64 207 2313 14924 9699 9325 4229 12034 ?140 3402 3490 0149 9436 0143a
Leas 24610 23521 24141 1130 139S9 10031 4812 13624, 6752 3111 2960 7594 12220 £1149
1999 SWISS a06" 26067 19429 1439? 31946 5399 15153 9764 4001 4460 0444 14699 14191
2005 33309 280404 29053 21110 16061 1Z923 5660 16311 10s05 4296 4047 9193 ai9SO I499o
set9 34079 31200 31699 23326 16209 14245 6400 17606 11653 4639 S343 10154 19444 19007
JOIS 313051 33243 33990 24911 39003 15239 6901 19039 12429 4059 S100 10026 23235 81963

ACTIVITY OAYS
1914 670 16t S03 945S 6? L37 07 220 04 so 93 so Las lag
1199 060 201 514 957 314 153 17 21 95 0 to0 01 163 230
391S 1031 230 620 1074 143 174 6 261 104 63 109 06 199 its
l00s 110A 246 616 3146 160 169 93 S05 119 97 age ?2 226 390
g03s 1344 260 740 1241 195 209 103 33? 32? 113 130 i0 26o 446
l02s 3464 269 16? 3302 834 223 110 360 135 126 13s 03 204 326

PR SILL IV"S PARTICIPANTS
1914 3715 3009 3954 2653 1163 3196 so00 2235 1461 610 614 L179 1W7 1446
1963 301 3069 3943 2061 3904 1166 004 g232 1432 369 613 1355 3if01 173&
logs 4054 3080 3941 21)0 2040 3009 012 2212 1459 549 66 &164 2079 1973

200s 4119S 3094 3962 2162 2155 1621 639 2230 3461 536 664 111? 2231 2179
2039 427 3930 3972 2199 2245 1634 Sa9 2232 3419S 529 609 L193 2362 2396
l029 4344 3916 39F1 2019 233 1044 630 2231 147 3T 0 Sa 93 139? 2433 249?

ACTIVITY OAYS
1914 1 33 93 14 IS 20 13 42 14 10 a? 110 23 29
&gas 133 33 93 354 t0 26 33 42 10 it 30 9 23 36
logs 345 33 93 355 20 20 33 42 1 32 1s 20 as 43
m00 Los 33 90 353 22 a1 13 43 16 12 1s I 30o 4
B039 163 33 90 353 23 21 13 43 10 13 Is 9 32 3
A025 360 33 90 346 25 21 13 43 36 14 Is 9 33o9

PA SUSOIJONANNOA PARTIIPANTS
394 23762 24087 24554 31006 11361 10763 4976 [3)39 601 30 4024 1590 30865 9364
ties 21329 26J52 26V43 WAYO 13110 31000 54S6 33019 9411 4030 4413 0354 13335 12000
loss 33820 29924 30330 214J0 33941 133)0 6256 16901 31005 4293 50S1 9201 16524 Iss60
2005 3602 3316 33049 24103 19396 33030 6935 16020 32202 4160 5601 30340 39336 1o66
s0ts 40409 26632 31321 26192 20904 t6632 1601 207)0 13493 St0g 6209 114,99 22291 2230t
l029 44612 40004f 40731 29319 23469 16392 9413 2293 34146 5962 6000 32534, 25017 25545

ACTIVITY DATS
3976 160 209 S1? 3099 300 Ise 19 259 96 07 103 Me 149 393
l90s 940 230 654 3070 129 L13 6? 264b 305 76 30? AS 1TS 253
&995 1152 256 101 3204 357 396 100 329 120 69 Its 72 221 334
2005 1342 264 1?? 1334 lag 220 130 363 133 30? 331 00 259 420
gels 3540, 333 05 3452 223 44 122 400 347 325 349 so 299 909
l0as 312? 330 931 3592 252 20 134 430 301 342 I5e 95 337 994

PA UNION PARTICIPANTS
3914 19930 39743 20234 34Z93 9366 0903 3937 11499 1391 3309 3340 0434 9242 013
lo65 2033 211)5 22352 33644 31099 9011 4363 12635 0303 3424 3603 6910 L1339 10392
l999 25763 230833 24433 1?62 32304 10613 400 1310 0694 3624. 4051? 76112 33423 12193
z005 264929 23033 26400 19360 34519 13615 5251 114060 9607 3636 4433 0329 13400 35193
2039 31353 260f3 20763 21036 16249 32636 5691 16350 30503 4311 4609 9366 17326 314.55
2025 33944 30135 30056 2597 1140 33193 4329 17304 igloo '419 9175 986 19010 395s2

ACTIVITY OAYS
3974b 663 174 465 074 66 130 03 206 60 57 09 59 322 370
1903 797 192 939 660 101 144 69 230 so 65 93 5f 10 229
1995 937 230 S14 944 329 156 16 293 96 10 99 00 311 Is3
2005 3067 224 039 3009 353 372 04 276 305 67 t07 64 204 345
2039 3197 243 612 3ost 312 I00 9t I5 134 III To7 230 407
2029 333 240 119 33s1 392 202 32). 323 all 329 is 254 404

PR NAVIN PARTICIPANTS
1914 20600 23323 23697 34311 9697 9690 4635 I122 7693 3199 3626 431? les2 sin5
3909 24360 23706 4366 36300 11997 10035 49466 13424. 014S 3327 4044 0966 32096 10946
3999 20906 27303 27606 39141 34630 12396 3669 1531t 30003 3661 4037 6049 35356 14390
2009 34003 31233 33033 22201 37024 34269 6534 11602 13516 4203 SIAS 9391 30513 36237
2039 39222 35)30 36022 23421 20633 36212 1433 19003 13050 4492 6064 30333 23960 22343
202s 44193 39362 40353 204.60 23521 13090 6272 22130 34553 S373 0766 32002 Islas 29640

ACTIVITY OATS
3914 &79 3og 506 903 m6 342 73 232 66 51 0 54 32? 304
3905 644 20) 564 699 313 359 79 256 95 60 93 55 163 224
l995 3092 233 632 32 349 302 90 296 109 63 302 43 A0& 300
2009 3203 244 12? 312 363 230 304 341 126 t00 Its 73 240 409
"is9 3510 297 020 330#, 230 230 336 36? &42 320 t34 60 A94, S0S
2013 3126 331 93 3425 25 269ga 132 432 159 140 149 a6 331 002

PA WYOMING PARTICIPANTS
3914 k344 33064 t3939 96S6 6315 6160 2016 7699 5304 2229 2321 4291 4102 3229
399 33332 34730 33066 k049S 7343 6 41? 3040 476 5414 g23? 2504 4511 7400 WI?
399" 91141 10333 3640So 31709 6543 7346 3143 9267 6006 23961 I79$ 9042 6039 @303

105 9030 37330 37601 1216 9725 6020 3652 10012 6520 2340 3001 5490 30203 9948.
"to 20223 l0ase 30653 32443 10536 0397 3624 10429 6627 l623 3349 5706 13364 igloo
Sul5 23209 39039 39266 34020 33211 0753 390" 123 7304 2607 322 00s 33915tel 12232

ACTIVITY DAYS
19110 439 339 330 639 56 i3 43 341 so is 59 31 0a 360
3999 $72 329 3S6 596 69 of 46 350 s9 42 03 By as 1441
.499 oil 340 363 0s0 64 300 93 314 6s is 65 9 be 0 319

too 693 434 099 99 130 90 a390 71 Si 70 44 31" W2!
7739 #?a Is 433 735 111 323 61 199 74 03 74 Ise IS 2?

awe Sift 142 4? 132 120a 126 63 201 1? 49 14 44 343 200

IV-160



TAII 4.A.7-PATICPTIUM N 14 a aeCNIATaOei £CTIuVITj. 016006A51C P60.a6CV10W1 10 2.611. lOCKS 16A*3 Last
£6CRIA11361 IPIvice ASIA. 61 COUNTY G6OUP-U6DIUN GROWTH5 13636

IACTvv oatS IN THOUSuiOSI

SI. Ic 41 011.
Sees aEm PICNIC PL1*1 GBldG SOAT P I so Bjlu CAPP most1 UCYCL SIAT Alga
Tom3 -R116, .91516 @6196 -L3IN6 -Ing -ING -INS *1KINO -ING6 419166 SNOW"1 -ING GOLF 1151111

PA NONISOKIRYv PA3IICIPANSST
3911 411340 *3172l 4249711 All3s0 Moog* 109tis 63a1s *110718 33600 66114 109e1 136075 a3ISO" 2239316
toes 491126 449766 4114 36100 21816 806 90373 1 M 16036 61311 711913 1166 8122*3 813196
togs 112110 *6)576 4933*6 A1534. 204263 Mass 91301 8T13 160790 10322 61099 1333*9 304499 Ills"1
loss 173119 stairs 12468" 31114 302613 kisses l0ss62 29374) I911107 1)220 641161 163*13 38*4)11 stills
l0s1 1109661 1)3411*4 S1300 410949 32*931 8*6340 109193 106350 802001 7118911 VISI7 11831* 344012 looses1
s0t1 11)6311 911361 Stoltz *16018 3*68 2193461 414026 3801090 810397 1643 oi3s$ &76611? 316*16 "6Vi1a

397* 164*63 3110 992 163$90 28*11 gill 1322 *39" 161 a33? 119" Ilia AM0 *90
l9ss 366o1 3932 101516 8792) 21190 2001 19.14 We7 3681 Iasi less *30 31117 1129
1998 83013 4202 13310 39370 10.15 314.2 £41 1*7 391 16 a983 3113 *018 13*6
8003 ai379 *403 H2011 230 3U711 3*111 161 1460 8091 1668 80*1 la86 *1 763
l631 2*0) *11011 &ISO* 2100? 111* 3116 37311 11711 22041 8162 83110 3292 *61 6713
8089 S1MI* 471 Used6 811* 300* 3800 361) 1108 2300 S833 8811* 333* *4691 WAS

F4 MONTOURE PANIICIPA1TI
£974 333112 13133 3361 719 Si26 639) 24*0 1611 4889 3i89 3913 3*1 3400 41617I9es 32743 32266 32S13 ba 688 1290 1*69 8119 11396 *414 1706 804 31181 6482 361*
l991 13934 13000 132*2 9311* A0ls 1687 873s 17 *703 114 83119 36ist 1113 11961
800s 3*966 t3709 33913 I122 1113 61311 86 11*1 *910 1603 2893 409 622 6093fel
8031 1613 31433 1*102 40J16 8616 11*99 30si 6031 22 1821 £71 2139 43*3 900* 06
8029 11206 l*oose 1170 30*3 66*0 11133 30119 60211 18260 1631 8*3* 133? 9268 9si9

£974 363 99 *77 "a0 s0 711 39 31 *1 31 *1 I9 i8 go
3941 46 301 29) 41)3 110 63 *1 13 * 3* Of a6 611 383
£991 130 330 301 462 t0 6 111 3113 1 3e 46 89 961 log

l0ts 117 3*3 ASO Sa0 90 IS *9 319 17 119 11 38 383 Sal
8021 113* 320 33 930 is 911 119 110 9 !11 3 DR Bit 3all88

P& NORINUM6I1,PL AND PARTICIPANTS
3914 6117 112)3 11.132 4)36 8971* *2914 13111 36193 2)319 91180 30930 19018 8633 83916
3909 119303 71726 114233 4611111 31191 30411 11207 36367 24111 9)97 11373 3911* 36014 D0l41
3991 79339 71330 127160 501119 36319 32203 1033 40323 86100 1618 38031 8113 39561. 370111
8003 810152 1*264, 1-17l9 127)11 *3193 33611 111190 *3113* a730) 9011) 38s16 22224 111099 *I0MS
8031 6M0) 111132 111091 019.33 44.60 3*49 11223 *2618 21991 30012 18964 23317 1130 *7111
8681 66340 Islas 060111) 43113 41197 3M011 311709 *3911 26793 308111 13373 2861 S0*31 13341

974 2030 1 3146 211711 8110 1130 817 10 839 3119 *113 311 300 it
lo0s 2380 S19 1132 2469 its 1141 2.11 139 2164 379 8s9 3I11 111 1131
3991 A87o11* 1 6110 21119 374 61 111 pal39 10 81 *17 3110 see 700
8001 l0)t 11211 33 2106 *26 496 210 6a l 31 3 *IG 911 Sal 9116

8031 33111 114) 316) 2111 6 a7 133 Sag 6*11 303 See *69 38 1136 3068
8089 3*416 119 1630 lim* 011 1911 8111 61 334 ITS 2911 M1 1711 3311
P& PWIL£.*0#ff*& 40DELAWAR pA9IIci#PA;l3
3914 161307116 313113S 363114 11133d214 114407 61211 21360 a&&#*$3 3201113 Z*7rose game3 *4 70312 7092*11
396% 173391 1122344 161317 3117 04117 1111121 21131193 901313 51441642 *496 M)o*s S30190 09841 84110S
3991 3792040 161016 1709773 320281 49441*S 11111311 8119119 937422 146329 2361443 24226) S341550 9111119 9A511
2001 302)894 61144490 17311)03 lIC102 927011 1110411 21191139 93123 1494111 *34680 24371 91111 3000371 9908311
l03% 3310 11133344 311410118 12011604 946847 16211t *18161 903123 341410 230906 8112911t 31113o10 0270)4 10*6611
8081 31921 3132764 117044711392303 9S13 6610708 *11SI91 6lle92 411) *32 88113 240230 109085130311203 301211

AClivity OATS191* 11138 13360 r79111 617111 1,29 98114 39119 33341 138 11*09 11 10?? 463 34933
lo6s oas32s 14013 3943 111443 6323 91196 4313 3115 3710 *9* 6 11260 311 30989 11634*
3999 6611*3 34149 394195 11134 9311 9go11 11823 11133 9161 514 11373 38159 33604 80716
8001 &e93s3 34016 )9391 13443 9933 99311 *2*9 311832 51 1163 139 361 3a361 &lo*s
*0gs 10713 33614 3901 1122113 10)40 9663 41*34 311336 16119 1690 6131 3036 12140 841
8081 7121* L310 36423 1101140 310 9118 4367 1971 s790 11039 0107 3711 3*0117 43*61

PA PIKE PAICIPANTS
397* 3333 6364 6723 3603 4339 3991 3633 *011* )361 laz* 11197 8*9 11038 3113
li61 11931 3123 13121 16119 399 3316 24*t 111911 *30 3a87 l03? 3300 11001 Sa61
3991 1101 3413 34328 9733 M17 11130 3006 19311 3203 I11s 287 403 036 7o* 1110
2001 3691 37111 171139 32002i 9967 5191 3180 9160 11304 830 3013 4912 30111 30260
l0gs 231%2 83299 239116 34193 3231911 30093 *100 33010 7991 *S30 3761 11094 1334 33407
*0a1 26533 211633 2611 1924, 1130 38261 3111 34300 911911 81i1 11110 7116 311*1 11999

ACTIVITY 0AYS
1911 2611 is *03 12 31 so So 911 31 3 34 SO 7*1,
3969 1122 97 *1* 430 37 1o 39 381 *1 as 113 as as3 Its
l9gs 111 111 3211 S0o ?I 1? *0 311 so 43 1 30 306 a118
R00s 737 341 397 1104 302 1*0 09 194 it 13 118 311 310 88*
S0as 930 114 964 1*21 332 146 13 839 66 119 111 441 379 10111
802s £132 210 163 M1 311 66 0 IGO 8m 0 301, 1 9? 3 Da 81t 361

PA SCHUIYLKILL PARTICIPANTS
1016 L33794 304009 1016119 149S* 9371 411113 83904 364911 3113, 333116 11890 38319 !1168 11111
3963 3116911 308734 31L33* 72033 1096 *1409 8*630 110*11 36311 1414* 37111 30*19 119191 11291
3993 14497 333106 13110711 11123 $39 1199 *4002 11308 403116 3a399 30*116 3*009 1*011 11619
*e0s 323092 139097 32I140 80373 110670 32106 21307 111111 4*100 31863 39*13 3110 Glass9 31139
8033 332116 £211431 3211). 6S13 1110 S11 *1110* 161113 1#10 338 *011)2449 Mae 711 11533?
j083 3*13311 33014~ 3323* 91593 17031 1739 *16*9 13*63 41133 1*11 83300 381131 "a013 400M

ActivityYS1
39711 401 a66 2411 *113 113 11 310 311 *0 114 *6 11 1709 SI1&
3901 I1i2 9211 21111 3904 4171 1191 3111 33e9 *311 all *0 8*1 ass1 610
3991 3676 911 21171 4326 1011 M3 368 18119 *39 860 *1 81* 739 9110
*00s IS3S 993 21119 42211 1711 17* 403 tall 1116 300 *6 811 633 3381
z0os 11023 3032 *6t) 40 1110 63g 1183 1361 1163 1 113s 87 3 ID1 3311
8623 31149 I070 303s 44719 9*11 649 1113 I*e6 668 *3* 117 TO Sea 3 3913ot

lot ASIIKIATII. INC.
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TILI %.A.7_p6a1303pA1103. IN 14 060360130 ACTIVITIES. OfNURPIC PROJECTIONS To 2.02%. TOC49S ISILAND*
RIC0A1104 SERV3CE AREA. 61 C0OUNTY &fOUP'-NEooum 0GOWTH St6669

1ACTIVITV BAYS In1 6110UA3303

SS. Ic 3 GOLF19
4114A swim PICNIC PLEAS SIMY 01 #3334 NN CAMP MOOSE MCVCL 95*1 MU31
99*61 -11316 -KING 0RIVE -L 9NG -3116 -3ING -ING HIRING1 -110 RIDING6 spawn -1IN6 GOLF Iowa$9

PA Va0es PARTICIPANTS5
3974 1a3s0& IS91*0 Isgzal 13)010, 93368 83393 31941 107009 66129 2912 39101 99934 94341 4644
lies 214612 209461 Z1496 332434 11189 94060 41373 Mile3 77111 sale3 39199 "6Sib 136140 109991
I99s 29S26 333S09 207110 1109&3 12911A 104SO0 41001 13257t O9414 33194 39091 13361 136993 133160
3005 2460310 Z346 258393 160279 14S%3 114401 91929 143633 931S6 30164 4a503 7a900 I99023 1$base
loss 303139 10514 216131 300612 160009 1228)9 99330 194036 100029 36403 4904 46099 17t493 1169)0
3029 9*2404 269144 M91439 211436 111640 129632 9412 101962 10946 39641 465740 90410 k64441 19200

ACTIVITY DAYS
1914 063. 314 44*3 6234 610 3azz S91 1910 745 932 799 490 1339 1747
Ages 61)4 1633 9091 6312 1106 1360 *14 3230 06 026 649 S1T 1949 310
t99s 990& 2033 9411 9231 133J 933 149 2411 9*7 IS0 910 999 1621 2969
2o0s 10144 2106 0446 9900 1943 16 620 2112 1013 46 996 004 30?? 3916
A01 table 2316 039 10460 1129 1602 660 2912 1069 1003 1010 " 1 3369 4110
l039 13019 2433 066 10614 I66? 3904 990 9016 3349 l096 1130 619 2497 4AV39

NJ2 TOTAL P0671CIPANY3
1914 4130120 44)19#2) 4516299 3309916 Z311902 1949163 640964 3996012 1014234 717290 12S)49 140*104 2400906 23%1996
I969 S61914S 914d)1) 9310611 382S213 2633046 203161 91)669 1942601 1663639 718764 042160 1091094 3996399 29)4949
lies 6311201 5481461 90S4169 42S031S 324119 3)13641 1065096 3254S89 204T96 6361 9S310Q90 1*132 9409409 3499111
leas 69*1146 6300032 033-1468 4602092 3025126 3140445 1162432 3)12100 234134S 69366? 1021103 1971117 3694651 4021464
*019 74152063 09945r0 676899604924S*0 3643210 2929029 I200169 3141310 3401230 943106 10V3616 210696 4243091 0463
2eas 1611109 692809 111310 9113109 4194414 3102d10 133916 3930101 29299011 910230 1136414 2213949 41523171 7063

ACTIVITY DAYS
3914 169*32 36199 1071604 191912 22193 28641 13331 49946 17421 13401 161 11693 3tol 013 46463
1i6s 206903 49113 324012 2099401 29312 33*4Y 39463 93* 30132 07104 Z0163 12141 39036 00323
1915 * 40664 490)1 134V@1l 216563 3464.0 30943 11220 9139 32341 20430 22363 1306§ 4)316 6101
"a0s 20"? 93396 145610 23)20 39)03 402.01 36101 042)4 24313 2323*6 24366 14103 90943 99492
301 392419 90)02 33)11 290190 43S30 43302 20136 6999 30011 39194 20647 13197 99)03 300939
3039 31110" 599J9 10631 304299 46610 43944 32905 12169 21496 21559 ATM9 16644 99300l 339137

NJ 6660611 PATIC3PAOII
3914 040131 S96444 030910 444693 3*6671 270662 32039 343996 22S 9269463 10330 195132 34,3204 330346
1963 12)414 09)460 014194 4631 3741)0 296103 12449 31130) 243716 99042 11114 206936 1944666 399926
l999 16644 1042495 1229344 S3120 4144#30 32L194 142109 40396) *6466 9960) 120433 222431 443196l 494944
z009 8441t3 79103 110921 997094 491411 3441S3 192930 429060 219344b 109301 129041 All)es 464716 90107
l0t9 90040 194306 613)1) S9934. 4602414 364369 10699 49311 2900)6 310044 k33621 391191 916)09 141309
l0as 930909 03)313 63)213 016419 S11904 364224 170113 415119 31*6 122363 44060 3629&2 990739 969946

3974 33979 9303 14205 a)009 301 3910 1914 0340 2410 1662 A91 3992 4900 1261
lo69 *126 9120 33002 '2294 3991 4309 2101 0904 2049 2202 2630 1919 9914 9206
all% 3060 011 10319 27134 44,94 4101 *270 ?SAS zes 2693 323 2146 3041 936 30113
3009 3336 64)56 17974 26716 4909 9043 2433 6003 3092 3900 2940 1104 0463 La141
M01 3)042 0190 3Os10 30030 9393 9340 3919 6031 3233 3144 3126 1604 0A07 W331
2029 3119 1116 11432 30611 9109 9031 AT1 9002oa 34 1943 32TS L139 719 1424

NJ ~ ~ P 616OIIIPA41S
1I914S* 911130 )0360 9900 441 211)66 22S419 609 310612 361499 66103 62319 111613 36929 *010
19es 60961 60009 62020)5 441139 320493 *4660r 94464 3*167 Z03653 90943 90016 390106 336903 320693
Ills R1141 60060 033316 493240 33646 3S909 903023943411 200013 66134 91026 392203 303612 300236
2009 69681 616940 641605 4)6319 393103 299,60 91649 34441Z 2099*0 W60) 93231 194023 M6106 361090
AD19 103143 023620 040194 401642 349304 259010 99230 34111 21196 6499S 94390 190939 39)703 40719
2039 ?ills? 630979 099203 407901 319203 320294 100641 990930 234.673 612194 99901 196900 401904b 42404

1974 2020* 4103 1 3402 *4097 3139 3333 13S9 939 2003 109 2261b 1445 3490 9194
£96 23001 3234 34109 23)01 3293 3043 1461 9192 2316 1934 2344 1443 4129 7300
3995 39390 Sar3 34649 2,903 356S 3706 I1 393 213 2091 2302 1427 4441 Aa04
20093 26311 3260 14163 33003 3626 9113 3340 996 2464 3200 23*9 3440 466 9009
3039 31393 9330 34649 23419 4010 3864 1941 003 2216 2906 2349 1443 466 9019

3029 36033 5349 IT~ 23390 4304 3663 1994 0109 *206 2399 2)79 3491 9023 10116

NJ 6.3S011 PARTICIPANTS
1974 413949 409006 4131 26600 394643 19331 10396 239332 337090 01191 99096 t2S132 301940 36131?
99 *43224 406803 441 *9902 *31030 33)941 11019 21602 329009 99111 S9961 329303 2246141 21200

399 49049166 442 63492 320094 101949 60670 236306 134419 99003 9613?1239373 14 76*R I 43627

zoos 46412 430041 4)0066 31312 246306 3699 6369 23610 136339 6011 40439 134)10 26110 210104
s03s 503111 449329 401991 327049 2904 13409 60360 241631 14209 63199 022 139033 26410 292411
Sea$ 93032S 40306 413029 339916 21110t1316141 66731 341199 3496s 01099 63991 143340 296393 310901

914 343120 34,10 9140 Wa)3 310 2217 131 4119 1S3 1131 1942 3029 3969 376
loss 19493 334 9039 19079 *199 2319 1*32 4249 130? 33I09 3499 964 2933 499"
1999 1M34 3033 300)9 1424 *413 2404 1260 413 1431 1340 1901 909 321e 9360
2009 36499 b139 1031V 39921 *011 2499 1331 4966 1413 3491 1903 Ill 3490 0230
s0l9 39993 3639 10634 3199q *616 3914 i310 4139 3930 1039 Isla 1020 3709 0690
11099 30430 3096 306 36221 3043 2049 34011 4694 1999 1124 34415 1040 3661 1401

lei 151119600 I'M ICIPANCS
3974 S3110 49933 91000 37261 30209 2626 30333 29026 36633 f01e 69631 36414 20914 39104
a969 11709 09)29 0191 4664 3014 90039 13323 31910 34430 9991 13363 1354 38S21 37609
togs 99069 63030 69970 0*141 4431 3494 17069 46334# 31491 12319 14499 *69164 91430 s3363
2009 130694 94#2 300622 1390 9663 49303 20191 94126 3; 04 14393 11304 91030, 02110 st220
2039 321*904 132*96 114124 64243 01932 S993 33063 4901 43331 10119 19929 36412 763 160461
lost 13330 33599 1*6434 94333 ?6930 96313 29911 12120 41419 31716 23942 40347 6302 61941

ACTIVIIY 0699o
3174 14031 430 12 *6 294 34 161 993 209 193 ale 13 I96 996
as6 263 M1 3910 2413 311 440 333 096 301 219 As6 143 91s 612

3999 3919 731 1901 3427 S11 903 all 69 942 309 33S 2 093 3234
#dog 4339 693 *309 3901 a40 6"4 a21 1099 409 361 s9b a36 639 1991
lots 90*0 909 3033 4403 790 103 341 1309 402 449 493 sp3 993 396

*0 S964 1017 2939 4666 690 09 412 33I I3 Us 10t 904 301 IM6 list

92ASS0030119. INC0.
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TAML ft.A.7-pvoaTiCipa7... IN 14 RECREATION ACT 1917165, MOMMOaC ftWBCTE0ftS 70 2.621 16565 anAN 1
REC86 REATO EIC M&. Ow CalMlY GROU.-uuoluu 66oAUl sello.

f16571~ D81 AYS IN THOUSANOS1 I

AD14 SVaN Picnic P11*' ficyc 11AT M6S1 Mail IAce 55 1551 StT
"AsN -09899 -K1 -INS DOWS -IN INGAN -IN; CAMP 41 Mae N -866C 1RP aim

NJ MERCER PARVICIPANIS
1941 421414 206347 21101? £54469 l0gal? safe* 37)66 120016 15491 B3s4s 54121 4964, 114684 105414
Jose 24131 2)9007 297546 A877399 a31517 101*6* 424" 157311 166414 3434) $9146 TWO7 1311211 &still
1a9 302374 allie9 260444 202417 113414 120061 4691ga 111347 98640 5ease 44612 662? 16466 4411 661
OC0s 342962 30900) 519 224706 179194 1)1514 S504? 873246 110349 43416 $0294 96994 193347 199)96
sell 3611219 335311 344219 IS0191 201647 149469 40677 904? 121662 47494 5623 107030 217416 221419
a01 31961139 344152 3119644 219925 212141 151642 G47 1s9164 L2432 4616 5194 1109140 229700 sense6

2914 Te43 16l1 901" 9071 loss 1347 19£ 2107 619 46 6va 114 1410 a226
£961 963 2093 5640 9344 131e 1946 479 21 935 163 969 Sol 1714 3617
I99" Hal2l 2362 6469 10411t 1460 1746 4 2716 1I 06 96 1049 441 211 5676
2001 15)1 2484 7237 11741 341 1961 les 7si 3101 1197 140 £194 723 2476 4T1
Reis 14911 2641 Vs 19 2491 2231 2194 944 3434 1)23 1302 1322 791 2791 1462
2011 1147 2978 6249 12954 2349 2269 1005 13360 Is76 M36 £546 all 2944 S6o9

NJ6.100DDLESE PARTICIPANTS
£914 426660 5961264 409190 303042 209170 176224 77941 233*1 14549 471121 4642 £34197 &1B23s 164236
Is"6 13)96 4446311 4649 51443 219376 2041624 91)11 I2274 17)922 ?493 Flat@ 114329 2711964 2746
9"1 99443 1,3151615 11116 910711 300463 2404S 103270 312114 199247 63044 90251 £7617 330394 336096

2601s 619444 S49693 601949 44946 34S161 24131 11553 55413 17799 66675 99047 I959S J71364 366818
"a11 7ittle6426434 6"9400 419636 371474 *64463 124441 164647 24319 949,09 10415 20116401 9,09261 921200
R0s1 1091O664036 41641 S02692 599014 299417 13068 36136 244361 974652 £12346 11731 429091 454080

ACTIVITY DAYS
8979, 1S434 3130 SA3M 16439 2041 2412 £239 4191 1409 1242 IT17 k11l 26174 44113
lies 19274 49171 £1326 19196 213 3040 £412 469S 1674 lea14 1972 all* 3414b 4247
£991 23010 4741 12119 22611 3336 35,24 1473 6S14 2140 2050 2209 133 4391 6000
2009 219 115 163492 31 67967 41£ 24 2322 2912 1974 4952 9402

61 219 59 46 2540 4169 9149 1976 4413 2196 2373 2408 1661 1341 10460
l0s1 Jesse 510 ISS13 246 45 9391 2069 4941 262 2731 2724 144% 569 a U4,

11. NNotsIoTs PARTICIPANTS
1919 334710 3141"9 329A10 236002 81245 192196 60132 164001 117611 S2497 13259 101704 170544 119701
goes Als0o7 31986" 90969l 2")161 209546 111076 72824 220300 19,0943 19243 49070 123964 22820 21784

19 61 43S390 4462 26794t? 2440 V461 0)7490 2SS99 161407 ASIAN 1361 14194 a419s6 249016
Jam0s 143105 9613112 964177 364164 261 219415 93402 216210 11964 71699b 62113 134942 305344 114649
"i81 $91621 52S611 S)94SS 5969111 31S722 20911 101931 30203 £91791 74929 0694 170713 3569)0 31444
*us1 4032 160360 179142 422496 340393 211621 1066199 32124 206796 60611 95607 161475 344149 3642

ACTIVITY9 Days
910 12041 271 7422 19772 142£ 2061 941 3277 1J71 1606 1361 67 Me1 S466
ti61 119447 Sil0 9164 i)679 2149 2106 3154 3942 1124 lis1 Is"6 940s se9s 61.3
goes 116661 lots 1031S 16313 2443) 2664 1330 4S.33 £752 1606 171) 1046 3967 4211
z001 13)9~ 4190 18417 999 3104 I I21 1463 1014 1912 1641 19s) £167 4605s 7111
Ross 23 399 4S$39 12377 21243 3460 askl 1419 1119 2130 2091 2126 1264 4444b 11111
set1 21226 Asia 13110 Mar1 last 5750 1729 1ees 2273 247 24 1354 4662 gigs

0NORRIS3 PASSICIPAVTS
£979 262637 216946 24580 199299 141092 Iloil0 S1147 I12137 oa13$ 43214 4464 66460 146320 142704
8961 340279 301166 31919) 2)371 17)227 139504 41119 176199A 1312611 479"7 12122 10814 914,03 £691,49
£99s 019191 312139 362223 2OS61 219743 110 14702 217405 140)29 S144 4194 £2241 2396 241101
2601 659117 926909 490916 327036 21113 £97502 63452 24991 34217? 44142 19317 140541 214342 2999446
203 S33802 449113 681419 3%7354 2699 216167 99977 272491 171746 49309 117t 113722 305136 3,14641
l021 1446 496689 106549 37171 302379. 229992 10S21 267299 10664 72027 6361 161419 329719 14407

ACtIVITY DAYS
&or* 104346 j291 4224 12053 427 1729 624 2722 1044 a17 1159 712 1i73 B112
1961 13011 272? 7362 12799 1674 2042 972 3214 last 11DS 1279 ITT 91 "So9
8991 1631S 33011 6765 13424 2411 2494, £166 39261 1127 491 1114 919 1144 19t6
am0 1915) 3149 10090 17454 61 a691 1374 9110 1744 174 199 1006 367 7134
l0ts 23117 4096 11009 3697"? 7 317 13 £611 4994 1936 3911 1921 8151 406 191
sets 223406 931 181S" 19401 3S64 316 1" 1261 M010 206 s022 Use Abl 45)2 612

NtJ Kae PARTICIPANTS
1974 171342 167647 110930 13e6e 6131944 71311 3144 91935 62644 X13614 8906 glass 63230 74366
son0 169337 21)366S 2189*1 1192 134060 1112J9 12099 143.97 9446 34076 4395 749 140144 112s6
999 1157 307946 31)3114 220120 173660 14240 43)41 174971 119466 42229 13560 929319 162905 17914

26o" 361513 34992 3573P 29701 204394 164121 71602 194026 129717 44126 6442 104923 21713s 219760
sets 422072 37531 362107 270940 224599 153317 77es3 2111431 140997 9127 45741 113724 242310 249660
202 641 30009 394419 2I6119 139465 16216 6160 219234 146001 1OWS1a 40441 118131 211780 26402

ACTIVITY SAYS
197A se72 1432 499 7823 772 1134 144 611, 45 47£ 667 421 logo £126
196 9719 2173 4094 9661 8536 Me3 62 2791 302 711 961 SEE 14631 s6l1
99 12423 7416 729) 11494 1762 2091 £066 334 1 1211 160£ 1144 490 2929 5940

le01 1990" 2922 11M 12041 2141 3370 1191 3761 314 LESS kill 7730 11690 1032
less 14175s 339 617 114)4 2949 2170 3236 4307 19 1373 14£? 630 5224 164£
2021 87136 3214 9122 Isla0 *22 2670 £U69 4276 1946 £411 1471 61l 342 else

MIS PASSAIC PAIOCIPANYSI 7 321113 504772 3137"9 222)9,0 1914 131864 191 11110 1667i4 47747 469447 V7122 14679 196074
96s 319112 322 34274? 24)3376 16000 1914102 42761 116632 116266 49163 13)99 101160 16992 i1260

1996 390102 354)19 349252 2404946 199617 £543117 412114 200972 12640 10671 1720 1gl009 21347 als0o"
2001 435534 3123)9 36131 271994 2317961 12436 ?0777 2100)3 132144 1266 40194 9111571 231999 231610
sea1 *4612 369589 900632a 267712 23011)f 170407 74.249 219896 1.3661112 142.15 44 £229 26924 217675
Jo21 9406496 40644 41?901 300*9 244414 Iloil0 77475 228166 149963 116911 66061 1274116 24463 2116031

ACTIVITY OATS
9174, 38330 243 7347 liege 1511 1939 911 31131 Ilia 691 se16 11£ $60 3446
£965 13225 2669 6043, £3092 16ss 2119 996 3445 1274 11143 1151 612 249 404
ties 14114 3041 6444 Islas 2301 2270 1047 3490 1343, £16 167 636 2779 461
R601 1400A 33909 Me) 14219 2327 Iasi 115 366) 1934 81 1432 61t 5619 192
11a £7121 3326 913 846 2153 2504 live 4074 1104 8445 3101 930 3259 4814

2029 8635 16. 9991 8492 271 2422 1238 4262 Ilia 1176 1161 996l 31442 4411

IN ASSOCIATES. INC.
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TADI *#.A.F-payjCuvavo06 8,, 1 ar tae*Vop *clIVIFuS. oeaOOaaosC PBOjeC100Nts we a.*"#. ?ages 85110 less
9141309IO SGRVICI RMIA- OY COUNTY GOCKIP-N401uM G*041W 1411S

I ACTia I T OAVS 14 ThOimmuaOSo

V666 1O _K Te 0 134 f8Va -LING -1N -ING -146 HIKING -ING Rican6 Skew -1NS 6S.p T6IM8S

NJ PN3LAON&DY48A SMS6-NtJ PAITICIPANIS
1979 62%4%4 S06,69 64329 999994% 302320 39146o 310114 193991 RB93? 100190 46041 £99919 $10ss9 ae"a
sas GOO016 13169S IS.Sit S59906 90190 31?01) 13#4%1 94439 V1093% 331193 123364 13336 9,3339 934361
ages 933S1 813 4. $4 $8,40 434691 461840 391&4 399496 41493k 303691 131946 131S49 339 939 9,0
ISI9 1022041 901999 9J.6946vis 49 S1 3300 9062. lill 39639 334390 13636 is39IT 39969 a *001 991om6
as& tiallof 4943o3 102.1 15,1016 $93593 4.a*v 166936 Italia 349031 86996o 41 1 366 4314v 647793msprs "i*
seas 1830128 106036 L1131$63 63003 292 4121 96994 30369)J 43340 903969 1*0906 163006 596163 103199 194106

ACTIVITY OATS
1919 Sloss %161 1914 21894 2923 3861 1130 4011 2340 1630 3439 1661 a03 s16
al6s 39434 4983 1784% 30913 9126 499 2184 1931 39"9 241 30BS 9413 9180 9143,
lo99 39603 7239 19609 35090 4993 391 4934 6994 3290 3004 336 *019 49IA all48
z00s 39631 19311 214 38106 9843 3993 3130 93e1 3431 3331 3191 i39w 1912 19319
"019 99133 633 23S99 91091 65$S 4S61 3996 10309 9009 3969 9119 3S6 0339 14304
l03s 96309 93493 29393 4361 1240 1110 3344 11231 Al341 a 990 99o 3109 934, a6119

NJ SALIM PARTICIPANTS
3979 9301 91903 46,1 J0439 201#10 16160 1sis 39109 13614 4139 1034 13666 31303 alt01
196s seats 93046 Si603 3603 36809 234 9403 30231 194,2 7199 460 646 39369 al96s
loss 641S0l 991)6 3146 91443 38t61 25412 10110 3241 30613 6394 9931 31933 33346 s30t6
3003 s1ill S9414 6812 99821 33066 219419 10991 349%64 22919 4640 10394 19349 3194 36196
seas 11933 43Z03 49S104 91294 3179Z 39039 1461 34133 3343 9093 10660 30394 909.16 9*009
3631 1911 43 119 ?414 9.9236 39610 30331 33304 31139 24416 9339 13134 alg0) 93111 44916

ACT IVITY OATS
19 39439 340 991 13699 196 316 119 931 146 I30 t60 Ila 346 Sol
lies 2019 934 lass 21 261 391 IS0 S30 a31 143 313 130 314 483
Ill6 like 963 13,11 2299 3i6 013 l41 349 334 190 339 a3s 939 191
3006 2990 313 194b 241S 1?? 903 119 411 299 all 293 94 963 G93
303s 3190 390 1966 2336 913 94 164 460 3s6 39*1 3s9 ass 131 1003
sets 299S 360 1393 2376 990 43 393 471 266 319 49 As6 $$a 3009

NJ 1066630 ArTICIPAN19
19 k4.91 1343 lii J0IS 1310 13393 61333 344950 16934 33904 33171 23010 91116 6146 Isis&
396s 113 131169 141799 119142 69.96 ?Ibis 01133 91616 591st 39330 249931 38990 999964 949
399s 30013 316193 181011. 11649 £09600 6946 3099 1036et 47302 36673 3049 3641 t13013 114331
3006 31330 393999 391174 19S1.8y 119301 66239 303.b 3L18399 13393 326 3313 b3969 130941 100096,
3016 36291 309111 239334 139124 121002 94410 92009 131966 19301 30334, 3633 664 13439? 3999917
"03S 393999 211206 2d63 16J9996 39019.9 100247 93960 13303 6l096 38333 37113 10909 1910 391439

ACTIVITY DAYS
8914 1904 I166 J101 424 ?is 696 439t 1931 333 490 969 341 3036 1430
1961 64433 1394 3TI2 993 99j £099 9S 1491 64 313 490 091 3316 3394
Is9s 1144 3911 146 1963 1199 1193 341 1619 730 103 rat 91 1993 IF60
300s 69946 1916 9963 16e0 £213 1393 410 30 169 11a 1?? 49 93 3316
se16 944 1&39 9663 69%6 Ibis i913 446 3339 469 116 631 s1t 1611 3139
sets 961 is 694 3096 61 3991 1464 493 3304 694 44o 661 334 163 3161

NJ Sussex PARTICIPANTS
1919 29531 21933 28919 20669 39911 83119 9709 84339 l0ss4 4399 4601 93? 14109 394
lies So70s 6lse$ $614 61033 9911 Fil 3489 34406 919.90 30123 12636 19099 3416 Ag994 99904
Ills 1049 102366 109119 19010 $t691 91032 i1001 39074 36944 1339 17996 31191P 33330 4696
t00s 135116 32U419 82139 90199 11112 $9132 29096 9140 9991. 1111I3 20911 36914 74304 16349
l03s 919102 301294 £60311 103369b 62943 43919 28366 19203 11980 30002 23933 9939 6629 93343
seas 11313 15149 15992 313609 92214 10912 31991 61239 3459 2144 34,95 96110 99906 1094,03

ACTIVITY 0ATS
£19 1093 399 410 k192 136 I6? 91 air 311 6s Il3 To 396 4
19es 3369 Il 13 3942 3364 999 391 24 $69 333 as? 334 301 &s0 l01s
ills 364 901 3933 424 96 66 339 1099 939 391 933 399 493 "a6
zoos 5264 10st 2639 4915 113 836 19 kill 904 40 961 393 10*3 1ges
"i3s 4094 life 0313 9903 901 931 913 1960 349 391 194 339 1369b la3t

t033 4613 I301 4593 9939 1033 3031 S00 1439 4346 431 410 364 334 3991

ALI UNION PART ICIPANTS
3919 3611629 39699 340012 243931 392929 140113 4199 309019 133499 39097 s9631 k39s79 303000 390113
l961 39431 39?1 394069 24661 201931 34099 47973 3096395 1333&9 92041 S9919 13309 313219 333139
lots 909.49 36S369 0143$33 312:93 .19099 64960 49847 20640 399201 33293 433466 11499 239931 a3939
seas 920113 31199 363093 308409 22806F 4619? 1093? 211293 £366a6 30619 41996 115650 369963 1404,17
a03s *999 190 33 164 21731 219196 103731 ?144 19339 133031 30936 99393 111340 39416 369639
S0ss 9113 363493 39963 6811 2 39931 11410 199 331210 91236 33069 43331 119066 3S3603 4313

ACTIVITY DAYS
11996 39019 3014 6939 £149 1931 2390 £049 99 394l 3094 3990 930 3199 9193
96es 39909 sl03 6091 83491 2389 2396 8013 3106 1933 3896 969 131 5 294 9641

1999 859$* 9392 $1 83933 2201 2939 1100 36 BASS 13233 1907 69 3966 140
zoos 16493 3341 6130 list@ 2993 29.13 1123 3692 1996 1399 1931 613 3331 513
3039i 14990 3303 d630 I38190 2993 2920 346 3961 1316, 3931 191 63 32140 4311
s031 37s1e 33913 8960 13711 2933 294 1194 903 1341 390 1964 S0S 6"6 3109 41

NJ 668684f PA6T0CJPANTS.
II1* 92433 30961 93936 34129 2936 33139 10161 36999 36416 1996 6996 3169 &1610 33306
£669s 4989* 99993 61032 984,96 32113 2649 32399 39303 33999 664 30031 telex 33661 33041
l99s 17114 10264 71139 9164 39419 33630 3993% 4008s 5936 30331 33909 33104 93110 4961s
J00s 93.231 8613 89913 43996 4999 96033 1341 91929 30609 33643 1223 34331 93319 199
3031 11991 99036 303309 71,993 99320 91314 20430 Sells 34933 33113 346464 31131ts 330 441404
l03s Liable4 &Isla9 111990 69143 10093 92439b 39.036 41139 9401 36113 1111 SA4019 11130% 19393

ACTIVITY OATS
1914, 1630 431 1210 las1 239 313 ass 643 203 199 a39 134 393 9"3
l969 397 S36 131 l331 33 394, 1ts 69.1 as6 363 Rat 34 990 499
399s 2193 407 l49e 3199 939 41 *31 IS a1 "9 al1 19 141 sea lab
le09 3411 119 1949 19 4 2 $1 314 901 33 1041 339 ago 10N 3394
3e86 93F9 693 3317 786 4,69 643 336 l071 3"9 316 369 ass ass 3979,
S0ss S3s6 919 2490 9309 119 its 93 1394 991 966 990 346 t00" III&

see 6380C16783. INC.
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TRELE 9I.6.1-PATICIPaTION IN 14 06021*1*0. ACTIVITIES. DEMOGRAPHIC PGO20C7*0N3 To to6ns* TOCIS ISLA" &AMRECREATIN SERVICE MARS. OT COuMy 66OuP--quou ~N.1 Holes
IACIIVIIV DAYS INtNoUIN

me& SwaN PICNIC PLIAS SICYC 00AY FISH6 WANT aceI 303 OYL 36! I
YEAR -061N0 -A8KG 0*391 -LE[NS -1%0 -INSe -IS IING -$as &Is SHOWN -06, GO9 lam$$

MY TOTAL PASft cIPAN1S
1979 9170403 8169660 9041691 9318380 b4*210* 3550995 1394769 9901939 2" 1*6se £13112 189969% 8006499 441495 40930s
£9411 917016 9066,00 931060S 613762 440111 368111 109190 90061 1044sz46 1333043 1343922 2039619 glas0s0 996776
it"3 10430192 949L02 9799592 91171 S217)93 30693 1136 $Isola* 310$96" 1310332 £920709q Sq6*919 %"leas0 363609
A0M 10913102 93960 103S143 12S6990 963976 4.06931 £40499 3497076 3530175 L3917.06 1461920 1095416 9109963 U63aISt
alas 1149309 10210891 10%29192 1337299 5990101 9240321 L196716 34999 3*6000 10362a last&" 3226163 0490011 67#9%48
2025 l*0910 10469119 101,99930 7757167 6295907 9309672 1992191 5441308 3SO3326 1449909 16641 330319 979*655 11099g.

ACTIVITY CATS
£e1t 322706 79072 21311S 31'.069 4)301 Sa4a6 23290 09341 31311 26971 33330 gl0ss S022* gal"6
1ges S333 1-1193 221071 34880 499SI 34971 goal? 92333 3I596 2992 34936 t1902 Wa71 1lls&$
1999 393S 02524 226665 399711 59291 57429 g76s9 91393 39319 32912 33637 22262 I2RS" 1297"
tas 42*793 34933S 213.068 313113 91550 90019 29009 101730 33060 Was2 37077 23099 10679 146232
2013 491997 d7431 292324 38401) 69199 62109 30033 10973 31433 38996 30733 2391 03630 902"
g02s 464421 09900 291797 307016 99641 99709 31099 104916 369 90931 39932 243*0 016s9 101t"

011 ALBANY SNSA PARTICIPANTS
1914 309309 965324 999239 3SS39 499922 209630 91710 275l13 973393 77992 77009 £19719 2399 231991
£9019 336630 311907 S3151 31V99 219341 224211 309901 293190 3199L 7469 03192 194.90 299773 262993
Ills S9065 39123 539930 902099 305"S0 239512 110193 307109 393192 7909 611as 172873 32l172 329709
Ro0s 936796 370592 569112 921350 3316S6 2491)1 119011 320923 203239 0*666 92303 10739 3312,10 3993711
"0IS 913209 S97466 610959 44292 355430 291610 121322 33496* 213142 64962 97010 189974 36317 396791
l02s 103141 621600 93369 49969 37S616 213110 L1177 397933 a21977 09623 101273 396630 909729 411917

ACTIVITY 0ATS
3979 17940 9200 11190 21450 2312 3063 1334, 3191 1899 3929 2033 1303 3391 9913
sees 20320 9509 £25,11 20934 2630 5297 1660 3513 190s I9l0 2071 1203 3910 6471
1993 22912 9109 12933 21733 3222 3919 1152 se19 2093 1647 2130 .1313 R33s 73,60
2003 24933 9043 13501 Z,329 3569 3963 9093 9123 2200 4039 222s £3l1 47394 &S20
SW1 29399 5009 &4092 23049 391s 30'.? 1937 6633 2310 2272 2330 £9.32 S103 alas
2026 27909 5299 14636 212 4161 9019 l023 9r10 a904 2426 29282 SA73 3909 10sts

NT "GO"6 L Tin"S PARTICNP404*1
*9764 180329 313)92 171002 12729 31300 19931 35406 99323 93263 28299 20300 39390 06370l R036£
1903 1929961 119479 *639S1 1320*4 95993 79233 l9v03 *02972 95161 29306 29593 37597 100313 99239
2999 20393 £05902 390131 131660 103119 62139 3,3139 109110 s1sa1 27700 3093 S9999 1*0299 3093"9
2003 Sias@& *1912 196034 *92554 110616 05290 39993 108967 6976 26043 3110 91323 110909 120933
seas 22063£ 396173 20111£ &*bet0 911010 81190 90990 141107 11124 20497 32717 63102 14303 929028
2023 227230 201469 203113 £33191 *20965 69911 91606 114003 13933 20729 3339* 94303 12969 £33603

ACTIVI7Y OATS
*974 9203 3310 499 1919 all £122 93 l031 99 193 79 47* live 1699
903 7032 £513 9323 7399 96 1163 339 9*9 703 396 729 90 1393 &&at
*603 767£ 1923 4)90 7914 1067 *206 90r 3993 F32 930 737 939 919 2441*
2003 3*97 3954 4510 1796 11s1 3231 926 2094 is7 93 762 466 IS0? 2323
lo30 0393 992 4,611 r0l0 *260 1200 647 alas 779 IS& 7316 906o 167 3077
2023 0933 1123 4119 1s92 133£ 1321 993 211e 790 700 60£ 407 1P39 3276

NY CHINANSO PAVIIPANIS
*914 31398 303)3 3*5*1 2233Z *3*46 14519 9366 &l09t *1970 3029 $Ste 9940 £9393 13169
1963 25119 33319 39092 24*90 11301 *5149 Ga13 19909 128)1 3059 9949 30936 37073 16633
1993 33949 33512 36222 29*27 19930 316)2 list 2096 1)701 3269 9363 5*224 2041s £919
ROSS - 9133 31992 34449 21632 21919 17993 1657 210*3 19551 3909 9701 11947 220*2 22009
sell *3172 39219 39956 29039 23190 t6121 6*79 22993 £3199 5932 7073 *29 29539 23032
2023 9370£ 9091 91413 3314S 2465 19999 8S03 234#3 13793 S749 les3 12933 2903& 290

ACIIVIVY 04Y1
*976 1091 290 737 1993 136 213 £01 332 £30 09 139 09 tie al1
lo6s *254 a90 199 1303 199 230 109 350 19#0 *00 13H 03 23" 396
1993 19b2 300 0)94 3493 196 249 Wl 363 130 IlO 19R, 39 2714 93
2003 1303 323 $02 1333 229 262 123 909 139O 131 ass 92 303 921
Rots 1999 339 9*3 1591 2941 214 130 429 6 1 93 160se 95 329 S03
g02s 1l93 3*3 997 912 293 203 133 443 ITS *39 169 60 399 640

in COLUMBIA PARTICIPANTS

£919 39112 39932 31120 25903 17141 £992$ 7400 20747 13419 16*3 6134 1l2a? 373*3 £33601
19as 92953 90329 9*210 20591 23201 18135 323 220963 *191 sel1 6330 31236 219 20399
1991 97999 93602 99953 31542 29)09 £'9615 464 24111 19039 6*49 7922 13907 253*9 29621
209 31sa2 99902 9751* 33 1) 29999 21223 9514 29233 £7129 6920 7929 19331 sale6 093
"is3 $goa1 9903 30393 39029 29433 22595 *0192 21023 1o217 0149 0*36 *3317 3*336 32307
s621 30907 322*7 Sil2s 36096 31645 23910 10703 2"2e0 19239 7012 092 £147 34,6t1 3396*

ACTIVITY 0ATS
*979 3293 311 6l1 Isla 193 291 10 So91 16 £02 102 99 231 320
£913s £322 149 997 139* 207 290 131 933 161 US6 1s6 99 209 *3
to"3 1769 319 *032 3700 290 292 195 47* ITS £39 16as let 339 346
BO0S W?7 J93 *099 *709 ass 311 ISE 309 107 *90 1a 1I, 302ga 661
301s 293 419 13t6 l61s 310 332 192 33 199 1e0 l92 1&% *19 no0
S023 2310 437 *220 193? 397 331 11a si0 230 391 202 126 413 0*

ITT DELAWARE PARTICIPANTS
£974 30216 30922 30939 a*919 14933 13700 9)03 *7362 13247 90129 3129 9 14*33 12399
1i0s 33d39 32222 32319 Was0 £3331 *9396 696 103*6 110 97s9 Alo 9439 902 16313 £3161
9999 309*3 36562 3703£ 29092 19431 1691 1302 20921 13900 3290 916* &list 20090 19014
s001 *61 *3092 93833 31021 23633 £9902 903s 24336 13002 G106 7327 133312 23033 84312
sets 9360 33102 Si90s 56532 30361 242$6 1139 29"9 £191 7957 lose *9373 32*4 3200
s023 7300£ 91930 64692 91796 30999 30047 13019 3694% 24273 $06* 1123£ 20329 4102 4967

AC7IwI7Y 03TS
197* lose 290 1U3 1373 333 20£ 100 329 122 03 130 as ISO 234
19ss 1163 27 Ilk 1291 136 219 101 399 1ag 92 129 To 222 Ste
1993 *9101 ilk 033 £413 *92 292 £21 399 *96 tie £43 al, n6o 406
200 ilia 396 100s 120 293 z0o 193 970 113 13& *76 *03, 333 339
so13 Ilia 47 £249 2093 310 336 111 Sol 214 179 ask tie %30 729
2US3 2022 S30 133£ 2337 9*0 641 t20 72£ 263 n30 26£ £6 390 969

In Associates. INC.
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TAM1 k.A.1-OAmICIPAlIm. Am 94 alcatafiSOU ACT&VIIIgS. fl6000806C PR2513O CT, 8.25 as So I T Ma,
1114111410111 MOMIC ARGA. 1 COUN~v sm60W-N6S3um 060661K main6

IACTIIIIYA in1 IN IEusmaNO

411111 SWIN PICNIC J11I 1iCYC OaT FISH "IAPNse Wsoul sall hiNiAcm
"All -not& -91" 05396 -L MO6 -INO -the -ING HIRING -INS Barnua soomm -ING GinP laws$

M11 oicsess PARTICIPANSl
Oft A 39383 151sa 563%5 11231 T70S* 6013 85454 56041 54270 SAM 1104118 45 was"6 1is68
le65 lassos 1S963 t1103 130435 94104 76190 34205 191164 GROSS 27130 29586 544560 "a19l 071
999% 284890 203330 20686V 152269 I£199 91491 3944 117304. IS,.* 30312 34836 65409 1*806 831
8las 841001 833732 240125 11464 136010 105106 4S827 £34205 6415o 34399 39555 14957 14446 34641
8615 348429 303410 35464 229924 119425 1361S 587"5 174106 118503 4696 51i9" 100226 1985*6 261001
alas 34424 3037312 31*533 227024 153213 1)6102 sti1l 873405 312576 43093 Stool I1I44 Most3 Be""

ACTIVIW 0AYS
1614 5559 3332 3474 643 730 S97 "I5 1563 409 445 45 401 1688 1499
1965 6936 15S4 4216 l090 952 LIST 545 1537 703 555 780 439 1308 R661
£999 GARD a 169 4826 *ail 1208 4342 630 2*30 064 1f* gal "9I I"? also
8t05 10044 2030 5541 9290 1444 1350 726 8441 939 655o 931 563 1o1s 5442
R6al 13302 2445 1953 31506 1sl1 2004 651 3050 121s 116s 1270 145 8444 4610
Roue 13541 Z*1 ?&so 11569 2026 8025 951, 321S 1225 1203 1206 1 29S 5641

Bev 6421111 PARTICIPANETS
8916 24.116 24306 24145 1600 *1754 11034 4998 13192 86711 3649 6184 7334 115s" l0156
le65 23749 27536 2m110 115 14359 32533 5470 15543 10130 3560 4463 6219 14461 9 3609
1909 3*541 30*45 301V5 21470 14440 131 4851 1044 11140 4141 5143 9059 17416 14763
EGG5 34234 32990 3U404 8)577 t4912 15122 4641 16329 123se 4444 5450 9664 20079 80033
s015 35513 35157 34404 25143 U11I2 1644f 7440 80056 18206 4167 4145 16907 "240 11069
R6i5 4399* 39104 39747 16204 23643 go016 a150 21mi74 14447 5143 4138 1goal 85340 8425

6CIIVIV 0AYS
1514 316 806 5540 £021 10T Sol 79 243 91 4* 160 43 153 857
11955 f0ll 235 69 1035 139 164 90 Alt 110 is A0T GAS 195 86
1lls 1205 254 712 1143 lag 203 99 325 l2g 95 &15 *5 a3n 345
ADD5 1361 217 774 1*29 Iva 222 109 340 13) 105 124 15 417 As3
sets 1590 495 637 1314 Jay 243 I1s 392 a44 126 131 at lo3 S34
8025a 1732 32S 914 1411 257 844 1&30 489 156 143 [5o so 535 41

MY NASSAU A SUPOLK P6S7ICIPANTS
k974 175941 3722451 1163351 122290 934221 784403 339235 1006008 451249 26730 294984 S594365 961475 5445941
ag6s A027215 1626494 t19196 1391134 £041057 633153 36o00 1044314 6g7553 264496 313411 405314 110*411 3114410
1555 2209490 19404 4019955 1506233 15354S 599516 369050 1144403 141264 299517 335232 64955 1233265 3111619
2609 2166311 209J077 2141024 t594996 1250543 961149 413548 1213495 769002 313334 361255S 666571 1540416 040491
l01s 2534940 2216969 2271410 £194583 133S211 1020321 441154 1283121 637012 389105 363S30 730610 105433 £53832
2625 8442729 2336624 2395620 1771015 1422255 I074415 464356 1351021 6643414 341SB0 40%440 161285 1584003 968439

ACTIVITY 0671
0574 45331 33V9 40965 62013 94*0 13469 5393 16031 T049 5460 146 4790 12576 R09d%
£565 77134 34144 43575 71644£ £1014 18210 5731 19341 4*49 148 3 644, 14414 815
lots 51446 t7342 44139 64335 12562 1311? 464 A061 5055 7113 6051 4508 L130 50397
R005 52554 16210 46613 88345 £3602 14075 4404 22094 5595 0423 6597 S22* 17169 34044
2015 99293 *9195 51640 9243* *4640 34941 70*3 Z3057 9314 "0o1 9178 5546 19021 37048
R625 191,466 2013* 54361 95154. 1560 15195 1413 24797 943" 9445 9*36 s751 Z240 35146

III MNW V066 CITY PARTICIPANTS
157 53 S07345 4914431 S59530 352842-4 2403471 1051716 646971 2704924 1500306 745149 459061 1541234 2456254 2731926
Ag6s 52S9840 4%40948 959110 35440*3 2343954 1546345 544422 2492S86 1533134 7113 457104 3522990 270542£ 2573594
195 54S506 5014256 52064416 3641#462 2696656 1574912 9S60T 2711924 1550521 104452 447264 £534674 2931220 8652032
nos5 5547233 5039415 520514) 343J1405 2799449 3635933 542621, 2100275 1552903 492394 471244 153956 3050154, 30*1451
2035 $594",9 5000402 511,6768 3634046 2842SS5 1664390 61915 8609 1546415 470430 470714 151481 3136508 320744
808s 5400133 994455 5335440 3411540 8694121 1014210 651259 8455444 £537014, 443408 447093 1524070 316576 3291426

ACTIVITY DA7S
1914 175760 43004 a322400 3 99924 25510 27537 13375 49502 3462e 1443t 19105 12535 30753 464
1955 1@604 420151 122560 160313 26094 21474 13335 493593 154 13550 fe17a 11110 33494 54658
195 201637 43514 321054 £61911 ZgS4o 27903 13S43 50324b 1330 1643 37142 11345 34418 64131
8665 210,111 4U913 £20162 £19331 303*5 28666 *3422 50411 *4431 17131 17745 11348 346*0 70518
2035 215613 42515 119505 17524 31431 241041 33411 50374 £4410 tit10 17445 11219 3944* 7142

865 210343 4Z029 116633 110761 32397 27092 13537 50304 14301 35254 114063 1105 Rolls 1621313

in 158600 PARTICIPANTS
1574 19965 153194 151490 113030 7Y13 47149 30643 66413 $6011 25371 25240 50159 753*6 10598
l96s 194933 161331 1541410 131455 97063 19970 3%461 103553 45830 21930 *9194 50147 101759 971g.
tog5 840696 216931 224540 143110 122111 94902 43000 125111 79S31 32494 34108 70160 130490 125386

s605 8490 249446 25S164 161609 143055 £10995 49254 14165£ 90710 34474 41352 79630 155391 150536
"is5 31364 87465 *05301 20904 165504 1242212 5124 151941 1362 40591 4*2110 65333 177561 1411s
8685 336965 Z91014 304041 221134 179215 13.8516 S6936 £60114 106230 421 4062 5"ISO 15325 80277

ACTIVITY DAYS
3914 5534 1340 3121 4995 730 995 476 1432 405 455 4*1 447 L080 1493
1ies ?110 3555 4401 7390 97$ 1174 544 m~ol U1s 514 736 4S5 133* 8148
log5 9071 1910 5203 697 126 1423 653 2305 60 155 6t U33 Ira* also
8005 10141 2345 5109 £0022 1544 1430 763 2441 963 its 90 65 8044 8716
4S19 12270 aids A571 £1023 £614 1524 06 2955 1100, £070 LID$ 614 83446 4411
A6as 13293 2534 7003 11499 196 1950 934 3140 £l75 £370 1166, 11 i545 465*94

OR 011660 PARf3CIPANIS
1974 3441 3069 36614 2136t 1@310 17010 7670 21904 14097 *335 *53 £8326 £018l £591*
l96t 43220 41154 42044 296S9 23109 16473 6518 215011 Is1as 4394 *941 13011% 1ie" R0s56
t995 40161 44519 45314 32540 24405 20055 9254 85326 14398 64541 750? 14346 85556 24*41
s00" 52333 47.3 45252 34841 RU10G 21453 9461b 26690 17455 *45 SO1? Islas 24116 le46s
l03s 5949? 495414 530451 3*445 89204 2512 10373 id0a9 16891 1888 6433 £1951 i1ts" sto61
8685 smile 5145S4 58550 3i265 33050 2351 £6633 89154 39013 7lot 6754 4,44 1*4334, 5454

ACTIVITY 0AYS
191 :309 329 533 3121 36 251 lag 410 343 109 110 S0T 246 504,

l565 3531 354 1010 1456 207 all Its 444 144, IRE 1it lob "it 4"
395 £M7 368 l0s9 £505 247 295 141 463 176 148 101 £18 341 14*
8665 5965 A03 £134 1698 264 335 1s? 515 £94, 48 154 119 365 46
R6is M15 419 £100 1os6 314 a30 £45 341 199 kit 804 184 419 146
8686 2258 429 327 201 339 sot *72 505 266 194 ski *ag 441 05

$11o 5510CIA701. fue.
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yOM3 4.A.I-PMiIC£PA1I0'4In a 46 meCS14atiow ACTIV9t14. 0uuosMa64n PROJECTIONS TO 2,0&39 TOgaS ISAiM Ieee
11101141101 Sivice Idea. AT COUNgTY 06OUP-A60iUNm~ni Gellr" ui

SS1£tt gay Oweguams

aMeS swim PICNImC ,LI1 4aCIC moat FISH. NMIm calls gums. INcvc 3A 6no"
9666 -4196 -KING 06.6 -LING, -£106 -8146 -iM9 NIK1196 -ING RI0SIN0 somm -$us aft# Iowas

my NISSAN P6*IICIVAIS
1914 451t6 48840 4314S 38*14 Sl160 19271 6994 84160 1199 two6 1894 &4868 BIWA islae
sees GWWIO 15163 91112 42806 30911 85463 11364 59866 21024 6ile 999 1689" "1841 38)4
996 18300 1054, 128 AS 1342 40604, 3831) 14481 41139 26626 l0183 &tire 88990 43266 44116

smn areas 463sa Sasso Allot Hosem 39947 WaS~ SoZS4 327a0 lives an"o solos 54119 69
sll 161614 100334 10663 121 6416 46119 Riess 4049 39049£ £9494 lolls 34044 "n1 16390
828 i1416 £9896 121902 l4ss& 71184 1646 lIS"? 1431 41454 Iato lasso 4070 at"$g em l

ACTIVITY OATS
£lls 484 314 1001 8040 211 898 137 4 13 114 169 114 so? 448
lo61 a,6, 4191 &33L 8399 122 373 le1 598 886 195 I"0 £41 41 136
1lls m.l 486 1433 3029 4)4 474 230 Isa 289 849 864 11 set toss
860s 316? 159 8024 3410 559 Sm4 263 924 356 345 310 its 1is 1944
a6ks 448) SA0 2433 4359 490 ?0s 348 1120 430 42? 421 sit 0% alto
8681 5404 1049 2911 1099 648 649 41 1Z346 111 Sig sa9 301 tom 816£

my IUCALAIO 6 wSSTCHtTm PARTICIPANTS
£914 611018 144115 144091 31'913 407193 329161 142453 421419 211153 11743£188C 846S 19001 420168 4b1181£
1i61 So9ar9 600964 12584£ S9q40Q 436188 3S4449 111)412 439143 291289 119366 132106 214013 490)39 444118
Iles 919448 6110814 693991 454109 S13S44 364818 147444 491199 314915 181099 144198 81149£ S114 918199
ROmS 1040481 93190k 962%9L 411124 34d8964 1055 1MISS S32114 34011 £31421 13138 8943468 604am 631?
loss 114261S 1003341 103L189 146999 409699? 44910 194176 S999 345923 £39188 14)?61 117 ts? Assize 49461
ROSS £19414 £040185 1091458 191.99 453894 419414 Z81343 4569 3619336 144311 17434 33141* 101,911 190843

ACTIVITV OATS
£414b 3004£ 44 11606 38134 4111 4433 8845 1140 894,0 8464 3130 1iv4 1405 i1s8
1ies 34005 r014 19214 3166z 4913 SZ04 8439 8334 315£ 2901 3194 1944 4488 110
£99 381A9 1S93 204901 34840 S632 3480 8448 9094 34 34 3344 3313 8041 184£ 13433
8401 41113 s014 21931 34010 64. 4134 8998 9999 3101 3104 348£ 8198 6044 11343
l6ts 411 691 83441 3619 6614 4194 3099 10131 S9t9 4035 3909 8349 6481 14949
S0le 6460 4189 84694 39193 ?38e 1023 3892 11830 42)6 4380 4144 04? 16 9 £6318$s

SIT SCawaaal PARIiCIPANTS
£914 t944 £930 19914 13383 9819 6904 4041 1830 1334 3280 3339 4260 906£ 1916
1961 83341 22199 28994 £161 11528 £0014 4493) 12944 1441 3411 3811 1103 11411 £6710
£991 a14as 81944 8430£ 18613 139,09 19 3I2 418 £4640 9116 366 4418 e80s £4104l 1i666
8609 3429S 86?11 29194 81006 1411 1384S 4010 £4339 £0142 4288 4944 9131 £4916 410
8411 st919 30640 31291 22819 £6790 1,254 4466 11189 11570 446 5345 9499 I1416 111
a"$1 341)4 3060 3334£ 84844, £9321 £1844 hi£l 16434 18345 4103 114 165t1 86194 8140

ACTIVITY 0611
£914 41 £41 446 921 14 131 44 a11 s0 94 61 19 18& 14".
£9e1 88 A94 143 930 110 151 13 SAS 98 44 91 s6 £11 886
1941 l0ts 888 41) 1095 140 £19 64 868 £04 68 LOT 41 199 304
8001, We1 843 414 1194 £41 194 94 313 all 94 i1s I& A89 b6£
"is9 Ilia 840 183 £841 16 209 103 331 184 94 186 IT 834 344
8681 1432 814 149 1381 210 883 &t0 341 13S III &31 $I 81" 101

If SULLIVAN PARTICIPANTS
£914 31938 3804£ 31981 84314 16141 £49*34 1M0 2t639 13442 1O64 4301 £1411, 17647 I1183
1oss 44903 4512 46816 31537 88643 80401 1910 83334, 14362 4980 1461 13119 8316£ 8183
£996 54944 51£63 S109£ 3461£ 81486 23821 90893 2926b 16030 110 S649 H5as6 8601 81143
8669 41941 43006 430 4443 34909 .166% £160 35191 149681 8139 103S4 £6909 3ges6a 19469
gels ?516t 6469 103S4 44011 3901'. 3101 13e4 363354 83011 Wa 984 11144 80414 4116 409,02,
less 6106 167 60189 56245 435143 31483 15164 44.043 864 £0344 13264 83681 4646 4i1s1

ACTIVITY 0ATS
1914 £81 984 914 1428 144 849 £19 403 I9O £04 Is& 96 134 3us
1966 1425 369 10o? 181 I19 891 £48 439 ITT £81 £11 t0? 306 448
1o91 £990 44.3 £its £944 ate )41 144 53 804 155 196 119 311 161
8001 838S 532 1460 I348 39S 414 200 415 849 £44 836 143 419 le1
l6is 8640 516 1418 8315 404 413 816 136 818 88) 843 IS? 148 981
l681 3342 419 1943 8609 495 183 811 646 318 841 899 £11 a4 Slav

199 uLS166 PARTICIPANTS
£914 £03454 £00156 102V95 13810 49941 44995 l01ls 11040 37151 14391 164 38138 9061 116
£id1 £30345 18294 921841 9339 4474,3 3496 84433S 10390 4314.4 Idea9 80146 36944 41044 63444
£99 k111 144113 SAMS3 1063496 19431 6497 89044 W961 93106 81404 848441 41141 6306 68099
R00s 165415 14014 111984 123V31 96149 19631 33975 91116% 41948 84449 86336 13388 108150 £68611
lots 818944 190711 194.981 141110 1119)3 64308 3064 108400 10844 21339 38810 40411 £19481 1886£
a081 811169 899044 z15514 154830 984954 9531 48699 339499 ?il30 29191 lolls 4063 131310 16191

achsyll, OATS
£914 354£ 0?1 8440 4580 449 440 581 1041 402 891 431 ITS GA£ SIT,
£969 4494 sll aloe 493S 443 s01 398 1304 468 361 903 301 669 139£
to" Sel 115189 1430 s6a? 680 938 448 1S39 514 *I1 514 31o tits 1043
R00s T011 1446 5964 611 £0t6 £118 540 1199 418 598 411 401 1391 83is
g019 6818 £431 1504 1448 1830 1844 413 8041 714 04 I48 46 £16" 14109
8681 Oit0 1196 4914 64 1392 1404 68 8811 641 26 64£ 104 £190 3540

Ct TOTAL PARTICIPANTS
love 1191130 1111344 J140420 986378 SISI14, 496499 214100 641146 409944 116520 £G61 366133 611629 914019
£461 1j44451 12019£3 1j3)41 697615 414031 54033) .133411 494416 "43541 £68646 801914 3669 114304 1064
£991 1454304 130166£ £034918 913633 ?96294 91199£ 834314 1149426 4600661 191133 819518 411449 600984 681048
8001 £160914 1405838 1443764 1044943 03423Y 434814 2149S7 0£149% S16162 800944b 23?1£4 444914 641916 989044
itl £o109494 1904480 154Sv 12 11033 901131 4694S 891141 631416 15456 211012 89418£ 411361 9016113 &U0881
808s 1411S31 1193805 1633945 £198348 9106 12*988 H93614 904455 901100 alkali 810140 14841 £049491 Al011&"

ACTIVITY 0499
ga9e4 43000 9444 26190 evil* 5614 1894 3448 kis31 44)9 3444 411 sell 1a99 &an*6
9961 49449 £0WO avail 49131 101£ 198? 1446 1448 4403 4059 4496 Ri64 946 14014,
9995 Solos 11379 30903 $2131 4114 4640 4011 £3118 5214 4196 Site 3181 14410 191441
t005 silos £8016 3311S 54640 lite 4301 4400 £48644 9419 5386 51182 3349 11619 Sk183
Isi9 41114 1280 35481 $161 10033 30000 41)0 15961 4039 51 sees 3i04 1a0. 841e
l689 Pla04 l354o P393 59919 £0005 10405 So11 £4910 6391 4131 4843 3144 £W14 &s464l

IN AslfC'Ats. INC.
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TAUB. *.A.?-PARliCPAOs 3IN 14 m5C54?as ACVITISl. N04 9AewiC PmojsClIUes is aBsts VuMS sansM LAW
mipcmaiieo tun1ics amo. My COUaN oSWtP-N5015n GOWNs salgs

tiflvly DAYS oINNw aMisi

*060 swim PICNIC PLiiA U1cd6 Came1 F"SH NIasi 91121 sus"is s
woM _10l00 -misso DRIws -inWe -1A0 -396 -INS6 Nilio -Slin Alto** SNO -its @UP Tses

13o12 1Gkv SM 3004 3Mi20 219131 232033 56040 111t9 tell" mine swim &sai aeie tese06v
low 4001*5 11330 95921, *063406 30301 24553 tOtSo 591i92 aeon. style vis 911,52 Sassa& aniOs
It"5 444003 514*01 99eoS3 431101 330912 29032 tt10% 3301i lanesV ass ellis ast065 incus5 save
am5 119101 03543 6013 41)353 35*35* 56*15 1544%V 349166 25349 460459 L02644 114l5 41541 bISw
sets h19i6i 633002 6S06*1 *55591 3~ £1096 il*S1g 124SE 341106 23040 50094 141116h, tome1 56939 44111
ion4 1S3313 460191 61il0l 49*401 40*121 30110S 130262 3161*1 a45sui Is,.. i18i23 804* 62453 44224T

activity Days
1965 11503 4799 130*1 2113 i2an 516 t6ll 5000 Zil 1915 *999 1330 oias 7a.
5991 24919 10u8 3)135 M300 3059 3501 list 0030 2301 147# 2244 1545 4151 5151
aie £0.3. 5*05 t4aii 23010 3990 4043 1651 6372 2431 ana2 Mese $se luw
zet asni 5*29 1*529 a4302 *211 4*29 mm? 6699 2159 215ii Itom 1105 144 10ot9
tell £9930 1030 13440 2042 *110 *424 ion9 Toe a., P6 . no r ISin 915. tar1

CI t8lCWsiLLO PARTICInPANSMI *1 91 11 01 lt £15 iii Ssa *
991* 101019 90$65 90632 UM1150iT I s14 6S st& tss 1178 913 41
1901 &l9121 1091351 £11181 8031 63042 "039l 22168 "OS 409a S0*30 sum4 Wasm 4400 ea00l
199" ISSo 92020 141291 92030 12110 11304 *3162 119 *0591 11033 21511 slaeas i6e.) ITII
mies £15215 130219 1*1323 303951 62420 03590 261*4 ?6e93 S1102 19390 23989 43249 *sia tames9
il 91199 Incas9 161641 116162 14S 15211 Sil9o5 sMls 192*0 aMis 2750- .e*1a tes. 104961

tStS 19*000 1092* 114S03 1*319* 104916 19*0 331*2 .15100 49132 a3111 ISi Wss 112*41 119890
ACIVITY DAYS

391* 3444 W30 2311 *210 *30 hot 314 lost 394 age 430 214 493 1659
M95 4*413 913 264 *322 020 11$ 359 1119 4*1S 353 *41 a"4 63 1499

1e9% s3am tell 193S 4915 h39 *10a" bi 3346 107 440 406 ae test1 ite
Isis 6099 Ike1 321*4 13319 901 930 411 1100 541 Sam S61 aus Ms ist
*935 1061 134 369$ 598 3058 101,i 1*1 118 041 h41S 038 She1 Isis 860
20129 1119 147 3901 63lS 116S 314 149 16o" 101, 1is 444 594 IS" 8496

Cl "aI NAVIN PASlICIPiNTSt
891* 12642* *91650 1111*2 3009*1 2562*0 21909*b 9636? 260210 1811zS asset SIG*& 303124 *64101 84116
tisem oo*1i sssaao $Vstao *aofoa 304339 2*9530 303090 3l4101 zosa9 04066 9138 310610 31V 11 3938
l9s1 011S 05900 025*42 *52116 341*26 210092 1§630 3,0102 d,21131 4609 100000 £94301 310916 31*301
tees 108563 6629s1 *51513 -1l1709 309Z91 290019 129163 31e82 2*3380 99*13 110)39 a10one tiocue taesqb
aets OlESS 711*09 133922 SIM3je 421*30 31996? a4cz61 401493 2oc04 10011 11926 *2161 619041 t10632
.1021 *36 S ane mszo 16*3 5*1 nail) 3*,1171 14010 *30193 2711*1 100314 1213es lte41 .siue laels

194 161p" 4331 1*90" 2202* 2101 3ate Is31 1190 0e4, 1469 291* 1346 W4ll It"2
19419 *239 b0se 13930 22001 Il22 3400 1130 16e*b 2161 t19s al1o uim. tail ten
Isis 81100 129* 1*426 2*21 1 3001 2091* lO6t 4394 2399 II334 2*1 3*44 019 014
a"%5 260* 1094 1Si1k 2591 *217 4146 *oo1 0990 2020 24* 20 12 &10 1101 16et0
£011 35031 600 1090* 21111 4104 4090 2228 l5o* *ifl list an3 Mll Go"4 lsss
seil 3*311 0*60 11900 i6ot? 1ki* S0le 2i19 60114, 3020 819% £990 319 *13* 1&a"1

0 TOTALP&SIICIP&55TS*63 11035 2o4oo* 2h29*o uoau*6 131103 15116 4m150 I1*101 919o* *1131 4383 ee*. 139aa1 Usag.
s955 S2a5h) 301115 A140466 220043 163*39 133111 59393 11*e0 111126 4034 10013 100014t I14 Mi ssse23
1s9" s19ei 3*2319 393191 26aa.9 3921*2 112*4 0)U05 £9360 5*0306 1051 10911 113111 i0t*3tS 401941
241 *26a22 31V600 391019 2944 220112 1100)0 10303 *5964 3401&4 5042 4)1*17 14400 *309,10 R130
l6t1 *4926* 414*896 *21*,19 3160*2 24$191 £464 1101 23900 553311 43531 49161 1314192 *0390 1*44
Na3e 103020 43030 450039 33443 *44313 199323 0*109 25103l13392 4114*, 14491 1451 26031* beta"

ACTIIY DAYS1
1o1* 9099 2335 04* 12031 £310 1120 110 2003 lose 626 5590 151 a1l1 8111
3oe1 32012 2033 1310 32053 1046 1963 010 3001 *200 916 1261 TVe 1*1 3le 40

.Ini 14334 3020 50 til 409* ol 203 230 1000 3461 3301 £21 1411 8M *443 6*18
ROSS01 4031 3311 9067 16001 2393 2*9*, 1116 3l90 520 1432 191* 941 3010 s139
sell 162s? 360* 96*4 31299 1101 li3t 1122 *239 8405 13) 31)1 £051 3*1 4431
ms0 19160 3036 10501 t1601 891*4 292* tie6 *51 1115 116 1610 1099 3113 1344

591* *4030 *64004 12545 203324 339101 31*690 tlS 104101 11904 45311 t34u 9044i 139191 1103%
sees 326163 301111 £12056 2266*1 103*39 13317t 55393 1lli*0 ile *613* 1001 10041 112003 MASSi
1995 319 362339 353191 261299 1921*2 tSl**0 43305 lo6646 320*06 53011 S6elS 513111 *05*33 *0141
RonS 416122 31900 391519 20904 220M1 110050 10363 219600 14021* S164 0311 1290*0 83051 *42300
Jo31 449284 *1*690 *21419 304* 2*319 164104 1101 *39*40 113311 03551 09501 5169* 24390 0 *44
lets so36a6 *43030 4*50639 330031 240151 199323 32509 *11051 I030el 64144 144951£45111 286314 "eI"

1914 909" 2331 444 L263? 1310 1120 110 *60 1016 020 sa9e 153 My1 8171
11 I20t 2083 130 me5 3408 194. 518 3003 3200 96 10 e 80 3*
9145 1*446 3020 0152 5*094 2031 2230 t000 3461 1301 1211 1*11 all J443 Ato
not9 8691 331 90*1 1001 2391 P,#94 I11 3i0 150 1*3 1114 941 3013 5159,
855 £0161 50* 96*4 11299 2102 li31 122a 42119 1441 5036 11a 111 348£ "ha?
mgl 3910* 3030 10101 1160 O4 flit it0" 4141 11e y s16 II 04 19 lls 1344

leeSOCInIlss. In.
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TAM 4.A.1r.-P&OIICDh1109 In so aacmgeflom ACuIVITIES. mnaFNIamC Paosgoie To 8.0a. recas IAND Las
aaCRAIOes slayie AREA. sv COUNTY GROUP--LOu GODWINe imaes

4AedIwIT says ton THOUSANS$I

"Mr -n0nM -KING O4399 -itn -NSu -ins -0 MaING -ING RIDING 1410101 -its a"4 ua

vo6e6. sCawao set&e .OARicipamfS
love 202649333 192196S 19616061 £1498O 9600730 0150030 3592900 10942144 61S1815 3011606 3004.6 892378 t0101l40 9144

900 214962 19921441 20519116 14641324 10100917 0420S46 311119 1126216 6949116 2996139 3101311 43164 1930302,9 092411"
1999 121311944 20461341 M191504 19249933 11615 0195099 36934 11646031 1219&29 3064193 91 45IS6631011 U34430 12324449p

2009 13403611 2133011 2196900-b 1911191* 12320431 0121420 4016469 1191941 1410000 36940 3344211 4749143 13242640 1352401t

86*9 86046131 22049034. M204125 143SO1S3 1§009531 9411133 4b169941 12360561 114111 3115191 5*4492 4991118 1409136 1411964

aIS 2110111 22F1012 23423404 14601L29 13037463 9633692 4320316 12145082 6009932 3149410 SU&283 flat994 14718124 15443181

ACTIVaTY OATS
Me1 11344 161416 467105 040933 95901 120071 $4944 194457 12533 9601% 0263 S099 129114 200911
£os3 100244 114119 4423 160119 109149 1241S1 1a44 204990 14444 43919 OS4 16556 47 1£419O21 244176
9191 651093 119411 491911 611499 122401 1*9309 61354 213464 11i26 13400 19333 40991 140159 21649

8091 9119019 93S 904009 6*4966 133463 134304 43721 221STS 620 712991 Sloss 10144 112049 314721

s6ts 941459 MISS5 92 1444 6410146 143090 139410 44124 229791 641 0310 6533 52151 1112454 944144

S0a5 &019219 194149 S311l 05S1431 134 144502 4115 237901, 46449 06119 6l491 93341 191600 372009

PA TOTAL PARTICIPANTS
£914 4661542 41143143 484*909 342$090 2344341 20366S1 892387 249143 140901 112021 114401 1512698 2361441 23909119
£9 9192400 4026312 491646 3S69341 2949199S 2000520 914037 211412 1114924 121201 11391S 1S20018 2411909 2306164
1oe9 1541112* 9011919 3114213 34112S 2144191 8160449 995197 2631749 1 704224 12900 00141 1517666 293901s2 846244
1005 S106409 3193094 9290044 3170409 2940223 213091 9011 2904492 1039499 73342 639215 1424716 3141443 3352341
8041 19132* 3 9006 9433914 3923091 3110864 232VJ-41 9020443 8909142 1699349 150411 643606 &61401 3345094 3429094
8021 428241 9463302 5424994 4091360 38 14436 241&4993 109S61 30964 19 9449 74531 691084 1T36145 35354M38621549

eClivitV 0AYS
1914 964623 40619 113912 200953 22200 29499 1415 46681 Lass0 13446 19455 12ss6 30940 456

39ss 057S29 4b2204 111011 109941 29319 30124 1411* 50010 16a0 14455 19237 11651 34$66 54911

1999 203051 *414* 16377 M9o90 206.10 32004 ISM3 52230 £9293 14306 1964 31943 36*99 "404
8001 Z11404* 44139 1* 9968 20444 31210 3333 15444 93949 L1914 11108 20069 12201 40972 783109

leas 230444 45*60 123291 204041 33129 $*892 14199 91147? 80994 19334 20191 12434 43401 0001
8081 242964 46541 149061 201047 34,044 31101 14001 91111 213*9 80711 81408 12945 44142 61124

wea ams PeANI~cIANas
1914 201054 200449 204949 143062 t01331 644 40939 asse10 12933 30S07 32922 42761 10394 12378

goes 221054 2032 2103114 141911 11009 90720 4396 114091 13943 89423 33165 63391 116444 11034

191 2326) 2&1431 21&S67 133914 119616 03934 43411 119375 1439,4 29311 34902 49214 121140 918403

to01 24414* 21641~b 22349* 19914s1326216 91413 43004 122144 16996, 29123 34294 4611 13786 14014

Me1 21371 224499 230011 144242 139049 100112 4453? 18.117 61330 30282 31424 6063? 19486 111344

201 2424215 8396 236173 1406" 140603 103516 61934 129291 02443 30348 38141 i123m 192281 1603M

hdlIV*1? 0611
1914 1243 IM* 479 31 90199 491A I19O &a6o 994 East 93 13094 s 180?
l9ss 11498 0764 4919 11710 Mt1 1332 44" 20 60 "a6 794 44 M91 A311

1991 10M 1622 4961 1966 &&s0 1300 492 28416 026 469 g01 494 ti0s sets

2609, 9470 146& 124 6091 %3ea 143k fly 8349 691 V18 Gal 490 1040 b240

leis 991 1944 9241 0109 14J3 91 140 2445 61 943 658 9M 1941 3991

Z08n 9411k 4951 S396, 6808 164 &Sal 143 a910 911 se1 014 Sa0 8030 30149

3914 3034" 36%J4 29214 MIS1 163086 11313 7924 88318 14)45 4301 4911 111 11641 15330

l909 40936 39322 40012 2423& £9770 17403 0047 82333 14923 4071 426 18296 20013 10399

3199 42136 410053 40611 29*91 2119 &ea9t 0299 2300? 14464 4031 4616 1*413 z2211 M134

Se0s 44489 40994 416 30144 286)0A 1646 6SIS 83444 11292 4091 1003 &1010 24013 83411

2081 44116 4160 42603 30909 24024 19124 6Ms 23043 13510 4101 1346 K3334 29401 21418

l089 41541 442 434$0 A14)4 8s010 19329 0909 84303 15094 4349 7319 33441 8460 81338

ACTIVITY 0A91
1914 tar0 334 6*3 S823 143 as5 124 412 154 al1 16 304 224 314

less 3411 343 940 1945 *09 I19 li0 420 391 119 161 99 *490 11?

1199 1559 349 944 1497 833 841 13 432 4" 148 184 360 96 290 400

24419 1470 39) 943 IM0 231 214 &34 444 144 191 145 101 si2 91

lo21 *16 311 99 119 9*4 ** 41 £13 st7 I1a 194 ISO 443

90 OUCKS P£0l*C194915
a9To 319610 294249 301310 21320 3933 133634 960 733 09 10 90410 10810 10044 141370
&IRS 341949 311*99 320184 230611 112Z93 141asis 48800 1613040 111739 508 31 014 601 303

199 12229 333701 342454 251701 191433 392390 46809 199009 3*4322 186911 M739 118399 204247 807010

800s 400540 399321 36442 21)MI 209920 163291 7121 20140 142 94 199 191 818 848

S764802 1301 301012 2SO296 881161 1141561 14144 880293 1463607 1433 45744 184311 243434 854111

8025 491814 400012 409013 30464S 848391 16405 6319 M33 191990 4820 49421 13321 4* 8119

OCTIVIII 0A91
£974 1121 2413 l076 14440 3693 3919 934 3008 4133 i81 1330 age 8194 34"
g96s 12149 2161 7491 9340k t1103 2019 990 n84s la77 1018 1341 06 as30 4003

199 1259 297 1896 1466 2609 8230 1043 3909 Is1s &SAS 1400 044 8IM 4694"
109 341 3* 34 122 80 20 13 3740 1447 143 1499 911 3004 1453

805 3682 3302 0079 35966e 8511 8595 1216 4080 1544 198 996 '9101 3*3 4403

M0 119946 3402 934" 34444 a702 t7es 1i94 4*51 1646 34 43 Il 41 49

391 GORDON 932 34421 293 9149 14969 769 19016 ass01 493? s916 99I1 1914 1*991

loss 35421 34490 39240 SIM) 17et 19394 142 19349 18424 419 73 103 144 113

lo99 36067 2599 36449 Root031 W 19049 3394 198 9941 18070 4111 DOSS l058l 1904, £0438

801 40834 F 360*2 3791-0 24094 20442 161922 1793 80914 91191 483 6146 10956 816461 810046
800 42217 J10020 30194 M1*4 22159 11069 0050 ails& 13734 4946 4"96 1138 249? 8245*3

2089 44854 323* 40054 216169 83589 1712 860 a1629 1423 3014 Ross 11243 813s" a94

19ss Ills 294 M3 lis3 143 284 115 a1l 139S 9 t 130 10 s 89 W

1991 air5 303 033 1302 £s* 234 180 391 140 99 131! IS 849 368

80 £92 309 691 3321 &10 24 M8 401 39 All 13 6s "18 41

2035 1422 336 603 1349 233 ask 8 49 14 18 4 4 £ 3

8029 £729 980 931 1361 93 266 39 439 199 114 1406 64, a" 597

1E1 Associs. ince
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VIA"1 O.A.Fe-N18C331009I 810 R6C61411W6 ACTIVITIES. 01004444h01C P110ssCrsONS TO Sv#u. 10151 ISaLue Lla
o6a1,1,.lavc QV ae. SY CoeastV OUP-1.u GRO8WN 3tat61

UIVI -410 .1ata Sove _ 6 -8116 . -IN$ -1106 MI*5811 -ING6 USING 311111 -8386 Gap Tols

P, o,,a, .9"4.1 ""'111CA S
let, 103 *4 191 SAW1 33113 30740 13611 *986 1 1o 3124 Its&$ Ross$ 3Mae4 "Us1
go6s wils 70831 1535 113096 39460 30444 1301 411 51930 ISM1 &kill MAY4 344T9 sales
M9s ?7sai 7890? 14148 369 36AM s1134 14304 45119 26607 15414 Mil9 54444 40469 369

Bass Was5 U563 1064 Is156 40406 35343 1411? 42501 24911 U2533 119tl 5042 45639 451114,
Alan 83938 74433 vis59 Sl41s 43315 Buse6 140 43541 51444 12294 844 allies 446 4019

1914 5344 Sa9 A799 3)19 306 41Asa5 59 59 33 1 3 1
8963 li6t 434 Ig06 2969 346 4112 al1 159 519 553 all 503 461 ITS
ge9s Asia 4.9 tell l04s 390 441 A56 760 561 545 SRI 504 133 694
goal 594 449 5650 3037 424 474 a3s 144 291 541 351 563 M7 1014
lots 3154 45 1630 3094 433 461 a31 ITS 594 919 334 507 399 late
5oal 3554 434 L643 8064 414 461 439 164 299 595 334 g07 450 1161

Ph MIRE PARTICIPANTIS
1914 504336 19519) 191325 144348 M0I19 64633 soils I1al)0 15343 574" 540 &S61s 80446 96507
AM6 15946.0 5065y 61 884 8694 18644 94211 3915 3254103 16041 33304 311396 69151 155940 1)141
8993 Moss15 521611 534311 114321 131843 103361 439817 131747 63410 39534 36690 13133 140944 84364
g601 M6140 244941 25-3612 190152 141912 1136S3 4.886? 1444846 91413 31914 45411 6596d 1531519 9144118
50ll Seven6 Z70944 571050 204460 83)44* 123941 53S49 8961442 811 401 36 4334 6663 903 173411 161014
M0IS 33008 5Mo40 301150 55341 t116 1344699 11110 849385 180431 4b3335 30313 97051 g9oal" 504003

SCTIVITY DAYS
1M4T39 1494 4493 9092 994 1515 %66 1963 163 450 66 344 83S9 541

ales 6695 169 043 8119 1510 1361 63S 5133 6446 1U3 669 14O 4 1 792
l9ts 9805 i0t0 3423 94)1 8419 8917 a9? 341 9516 aft 946 SI1 366s 33811
s006 10969 ZI10 11905 80455 1453 443 143 5391 W081 998 1039 435 l066 4000
5013 15156 5346 63V4 1911 1613 16 633 1635 a106 1804 1133 463 2304, 4O51
561 Islas Z534 4989 16060 8994 8913 V01 3016 1203 12) M54 7)46 5351 $18

0A Ca. 148om PARTICIPANTS
8914 56873 21196 580 lBUIl 81166 885)3 Sala 84360 9313 4130 4543 6031 88411 Gra3
896, as6?* 2461t 21.410 1864 1943 1836 S1ss 84241 9141 ST61 4167 119 85791 &1sa7
Ills 54144b 94253 4611 1114% 1)07 80930 3034 83695 6942 3190 4091 146 83444 15679
seat 54313 54166 549*3 I111 *3891 88044 30r9 83691 9082 3346 42 160 13852 134017
5086 465 53644 24330 87328 83309 80359 416 13339 6655 3430 4091 1663 14325 4800
&0)S 54013 5354 1 23104 1116 13419 M036 4064 13195 646 35119 3939 ?44 1431 84149

ACYIVIII DAYS
891b S50 la0 46 ao 14 04 844 $3 571 805 78 M8 70 Is& 89
1943 699 511 se6 949 819 843 As say 99 49 805 43 M7 540
1993 9va 511 674 961 130 141 60 545 %1 13 96 40 1ea 574
z0os 940 se09 314 913 831 145 at 5044 96 is 99 40 164 560
g0ts 910 503 640 94* 840 139 19 539 94 1s 91 39 12 386
656 100) ag6 643 901 843 ass IT 563 to $a 94 31 896 343

PA COI,101108A PARTICIPANTIS
8974 37101 31166 369)1 26498 1714 14934 1635 51453 13954 3999 4329 11134 1109 143911
1963 39111 31415 3654t 4713 19044 84989 1653 58411 13853 3418 4323 11403 19364 11369
8999 41053 3889 369116 2533 50989 AU I18 tool 581?y (4016 3461 6413 11844 1,6 ?*8 500)4
2069 RAW9 3699 39384 28144 58630 81157 6104 58691 8446 6460 4330 15094 53141 5453
5613 43803 39105 39968 I610 55955 11606 6234 55154 84438 3418 463 15334 54951 25446
l053 4471 319434 40409 59158 53124 16095 6J49 5M34 84410 9444 4144 8499 530 54500

8974 kill 356 909 1433 864 546 1IS 406 838 803 14) 805 age 524
le69 Ilse 354 910 8411 179 546 156 401 830 804 1LS9D56 3
goes 186 S56 903 1494 20A 533 151 444 85 113 168 92 563 456
"603 ki91 329 983 8493 553 as? 111 425 136 154 I) 93 309 904
5083 864 338 958 84 24 61 51 31 459 1s? 834 164 94 Sao 34?
ROSS 4749 334 959 8464 a31 25 833 434 139 843 837 94 362 483

Ph WAAA8ss6'A SA1 PARTICIPANTS
391 595804 568500 566114 5033)46 140904 124603 34.65 81601 103831 4S233 44346 98041 145445 85606
lo6s j06180 &@?416 59S969 580446 31 566813FA lys 14534 144948 81045 43343 WIG2 981011 869163 *30355
8993 3al10? 596436 304499 A20U31658438 131581 366 I8es 170603 109064 43131 49101 94614 113943 118383
n0o1 345566 306504 38469" 558014 118141 836169 40149 M7o49 11,061 44345 38343 96063 169914b 1914
AGO3 33669" 389819 351335 53644 100444 843954 4*116 168543 161494 435)3 SASSO 80814M Z02299 s01ial
gas9 311347 Dallas 334803 543536 191164 84166 49054. 16s33 150)43 *S6e9 33113 804549 585596 alt0o"

ACTIVITY DAYS
8614 80093 5443 4164 15450 8355 1835 S15 944 814 16 8509S 714 8643 sas4
8965 8884 5923 4949 88349 8M8 1611 693 3086 8831 610 1170 184. 5090 3544
199S 85511 5394 I065 8861 8110 8933 931 3844 1165 949 186s 119 Isla 36ll
5003 83093 5446 1561 8501 186 5056 96 3545 8as6 8033 8554 71 1491 4343
Seo 1933 I3) M55 18 85545 5041 5104 8003 33)8 1171 8849 8541 714 2662 469
8059 14364 5190 T110 85310 2844 Z810 1033 8490 8309 *546 1100 119 5193S 156

PA LACE6ABA PARTICIPANTS
891 833065 834311 831433 10644 13064 41544 35119 64938 34900 55641 54915 4463 13011 43495
1969 140015 835169 134540 103901 1864 44420 38918 69554 34031 51555 54419 431314 61304 14543
899l 184536 89533 3S3 801398 63084 44653 31,7M 64481 $3690 50419 54461 4361 0613 6334?
503 84048 1494 194406 800144 6437 44944 31939 63935 S346 50103 244111 41645 95161 98536

51 14664 810913 1914619 106491 60664 6444 31694 63495 5335 MOB9 5440 4356 99114 9701
sets A160 8D851 83404 8064 986 469 3045 63443 S3155 89101 541110 43196101 9636 144113

ACTIVITY DAYS

87 81 838ty 6it 365 4565 410 969 38 846 394 483t So8i 9 36 947 857"
896 3438 834 48 31 3 960 309 8444 363s 486 91 Se3 *004 8348

86t" 4048 t5e0 A311 3348 639 960 609 1444 64, 44 1 345 340 889 86
me$ 148 48 t516 334 5466 903 916 30s 1444 363 46 1163 348 834 5039

"i 460 844 3955 1318 933 976 906 1645 96 A SI 68 St I3k l508 ss
mes 4154 1541 3354 Saba 994 963 310 1410 Sao 143 51 534 1354 t363

EUA130AKII. INC.
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auCSIATIme 10V9C Agea. 01 CO017 OCOUP-LOW GRI041 Sta.361

Ss. Ice 901.
A4446 swim PaC11mc PLEAS §*616 MsAT PIS" '686. camp NOSE IMVCL goal NoiN
VEAS -0616 -41%UONG 003P *.L1 -*60 -ING -ING lIKIM1G -ING0 RIDING swimm -1NS COUP T1MmIS

PA I*NCS1 P08163CP57S
kilo Most3 a19*09 2*1911 total) laOOOU 904 "S1OD a26aoa Islas 3601 140440 lisle 01111 962
3.01 *41170 211922 aisles 3490044 121038 10153* 46769 isa1110 01as9 31330 11679 11161 3*01" 1161154
ti91 &To&*& *46313 Z4402* 184109 1144413 &total 10ros 14161*1 90411 .1126 41090 7is3t 144"o. 166466
ass 1444t1 a304,0 2640* &Ilia$ 14711I 111)43 131*0 Mass3 14364 30041 4)0*3 63036 1Sl400 S106?
loss 30.41 44717 274343 *00140 &s11de i*0136 Wig) 11*46 *8 18 696ly~ 40419 64*41 1010 612294
mn St1*946 *17100 96342 204714 &&Sao& 124146 $1266 Islas& 14111.1 19496 "S36l 09103 lss II394

ACTVIT Dvt AYS
3914 M6y 1413 S292 Sot0 l01d *419 100 Asia a"a all 9, ao* lost 2041
loss *441 @i ao Sal0 9314 19 1491 144, lost v0t a6 94 4Se o 161 1 Es1*
1991 l001? 2166 se91 1014* 3401 141? oat *419 919 404 904 ale 193 bill
2,0A9 lodge *033 4117 10434 133) 1493 43 ales 1024 Gas 1034 434 206 31176
lots 3144aly~ 430 1 10414 1497 1744 661 *69 344 97 1063 9 lot ' 13ls 4040
8441 10045 lilt 45*3 1060? &S09 1601 vat 3043 1100 l0s3 1133 411 ISIS 4399

a I.E&mON 0AulmCIPAIA73
19id TOM1 632? dodo0 99398 1313) 10314 14059 39)1) aszol 10934 11421 Riess 33169 241743
less 10811 6044 allSa 49M3 1159114 301e& 14043 39133 05013 10*74 91432 saga3 31)91 34401
I9is 714Y a9vt0 711a 5m.1a 36344 stole 14673 39l31 ail &alas IL14* 240 4060 139
"as6 18711 10939 lasso 124 4045 301 lallO 40370 16112 10147 11999 22443 434064 4*39?
sets 606*6 11943 73410 13292 .&Sao 1393 1499? 40ss31 24520 10*4 sates ais3e 4S611 44723
"is1 4241S is 1*3 7434M S*908 a39la 33104, LSZB& 41*41 2473 t0t0l 12*640 a3043 41*41 44*31

3914 Isla S9t *44. 30*1 309 '40 as4 via 273 193 29* *63 441 GO?
lies *414 397 1444 *3 331 444 a* 733 all IS* M1 34 490 114
3t9ies 6 40 1a3sks0 391 44 *0 1144 19 419 *1S 341 SOT 619
R00s 1001 * . 449 171 4X7 470 ass a 104 *31 080 110 SO3 o?
sets 3340 a33 L407 2176 431 470 0)9 Ma1 *69 *43 201 t* 413 *09
"as1 1*43 420 1103 2143 480 46 04* 193 all 27? lot M1 433 lil

PA L114160 S 411OnA8MPloo PLO 136*94813
3914 1*0*88 31130S 31.106 *24*2I 13*459 1412*3 631u 9161 11411 49*10 1*104 943 130671 Mesa1
Iles 343113 330S 19404 *8J 003 *419436 341384 4I936 *1643 3*0444 46193 13003 101309 k13130 Mass1
1991 31*176 347338 34)326o *43821 *67*31 *13433 1*49 113 1*4449 49340 36034 104443 19340 *63970
&00% 396569 346uI 313413i *6433 *0)9*3 34381e 13331 *06*3S 1311 S0043 41k3 Moss3 21%624 *33034
"is9 424103 303016 391413 RUM1 *0611 U2*416 1930 *34*4* 139966 Us634 04)44 11910 *33*43 *34337
&Gas 441140a 399440 ba06461 *9*43* *3143 360414 61014 *03*4*1 344*35 5410S g71s1 1241S 030706 *16*19,

39)4 30739 Eros 1.. 1'3S* 11.9 *011 3034 Jo404 lass 673 1310 gas 3996 *494
less IlIs? *6ro 7957 3340* 14219 *343 lost 3314 1104 934 Isla 796 2310 331
1999 13401 3000 6397 11*31 *o7l 2*6* *14k 3149 131. 1041 1341 643 *409 4031
l001 14*0l lilt 6373 91147 *103 *404 10* a930 1446 also lots 011 Zook l4700
*031 140? 3*41 0974 34*41 M34 I3l0 1*43 4116 1334 last 1493 9? 334* 5417
sells gl333 1190 9349 soils 0340 *44.9 13*4 431* 3193 14*0 ass* 90?1 3311 4034

PA LUIRINE PARTICIPANTS
all'. l*3314 0*4*34 333667 33341h *04931 9134* 41399 1.1M 79447 11134 34000 47073 10S34 911I1
1961 *l33 *0*073 *37*9 31841 Mode~ q991 44432 131473 ?Fort J0S*? 33474 434,04 *llies 10704.9
goe1 *19036 2*37L *34492 *344*6 1*0730 949 44444 1*1171 180 44 296* 313411S 43933 91347 Moos4
&Gas total& **348* *4*1 *37472 3*3444 9644 44430 12*%9* 1796 *93 52911 Ma 44340 t34207 1326
801 0446344 *1&44b allots 338379 129*91 94304 44490 1*1998 1781 *6719 3341 44110 1llies 14019
*021 *41715 **0*93 24412 136170 *33304 94346 44434 11321 11310 263S0 35414 44113 14*344 144490

ACTI 3I1 04S
Me7 7449 Iva$ $319 9006s 941 14*4 153 0400 61 19PS ova 30 139 lo31

1901 also 3o99 3*01 1940 l094 3410 139 24*0 4* 406 01 314sy S3 0M0
*991 619S lose 3*211 door lair 14190 143 *134 641 433 013 491 *10* 1400
tool lalI 9466 Sl14 7699 3137 3430 14*2 *430 644 il 013 493 3190 loll
*031 93*9 36s1 3334 7783 3309 340 143 24134 641 114 a1s 49* 364 3*4S
20*0 97il 3640 S1d6 71 341 1416 lie 4'l *430 @%a 1114, 0s0 46 1ess 34*9

PA LV006*6.0 P881363P4011
kilo 1643 134217 74941 34036 14*83 13331 33441 43*30 *7430 100 1*sle 0303 39633 33*97
I-pas 17930 it 7370 1343i6 S 3339 19 34 13143 g*oss *4904 13099 10*34 *3136 39136t Delta
3991 79944 116410 ".),(a 33109) 4044 3*610 31340 41791 *644 3073 12241 *lto? 41747 411
zoos 63296 13*3 WOO8 51993 4*317 sells IS1M 41492 *oyal 1011*6 10017 23101 43101 411
Roll 6*034 lags.% 1a44 S.0*4 43297 $jell Is3144 41*31 202*7 331 1*371 *3160 4449 478gI
*0011 8*016 7*433 7184f 31461 43705 101*3 13091 4061 04S3 101a9 1*01* 1*992 %T370 49*9*

4673937V 0AT111914 0310 413 go09 33.0 339 490 *44 609 l99 all 3*3 I0) 413 030
less JIM 44.1 *774 3919 373 46* 041 19* 091 014 090 163 Sao 110
1991 l9r3 431 t133 2*4 413 611 041 193 *91 033 a90 371 sit 900
Roos 31 4*0 Ill 17* 930 446 463 *41 193 *91 Ile a90 It? 403 1043s
s03s 1*100 403 3731 3693 410 4693 241 71 li1 ZIA le9 Ill 628 1336
*0*1 late 414 1494 3777 48* 460 040 109 *69 *19 is? U1S all list

Ph 860660 PARTICIPANTS
39164 1134 3966 33413 *3393 14490 *49&4k 4710 16936 1*397f W17 %*1 "t39 1344 at1l?
*96s 3490t 34438 3410 *169 34404 35647 7149 19950 1*941 3146 194.4 303*, 3a6s" 3134
aye1 )4321 21444 30210 *46078 144 36 7730 0114$ 1900 i 139 4 11 344k 10419 4629
*oos Alia03 40*07 4*08* 36349 *i0le 3449 8114 8001 loose 346 4913 12ITS &1609 tells
lots 461 4*993 43679 30414 *1339 19700 6931 *4*190 14030 5939 141* 33113 *4349 a30"
*0a1 1035 44*01 47300 )$L0* *Mal *1325 9433 *4144 11006 4101 M9l 14101 21321 00140

ACTIVITY 00T3
*914 970 04 M9 341 303 *00 30t 334 13 SO C? 14 1 01 1 Il k l
*963 Mt* P0* 4* 14334 1 to 3 33 14 31 141 93 341 as ale all
9999 3330 tat 003 1449 Ila ass till 401 ass 36* 146 Of *47 He0
goes 1104 343 941 Isi0 0 Zi0 133 414 *03 its 119 i1 066 A11
lots 367 304 l030 314 0 al 90a 34* 440 I11 U4 li6 t0t 30 4s991
Reis 3664 3190 1000 I701 004 333 13. 104, see 141 a6 300 501 10194

100 AII*1C38161. INC
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tM*. %.Alo--M~iCPAI*m ii 14 iCO ctiw. ille~iS. COM061AD4*ic PatojaCIIo95 *01.61%. rocks ISLANS 1AM
£6C06a11041 SERVICE "I&. ~ orjr ONY fouj-iLow GO041w SEIESin

lACIVITv mats IN 1NW36m033,

ANIA Sui" PICNYC PLO&$ Witv 06 f u ,m CAMP HIM3 IceL 526? 9*

90* -KING -RING O*lvf -LING -iNC -iO -W a"e 1m OOIN Oswum "Atm 0all, 0

ph MONTGOMERY PARTIIPANTS
*914 6350340 4*337 4241016 312310 225042 169130 63ist 140112 Me109 664 1001 136079 104 SO" M30
*09 430976 11633D 406*63 20615 MAAS4 10014 1943 22086? 143060 59366 616Z3 9260228 39680 239322
at" S907*0 446401 431434 314360S 262340 20430# 69661 a31044 1664163 44943 Way0 141279 202 2010s
2005 5290 44136 414160 344640 271900 313091 93693 a6370* 113496 66230 19911 141013 293444 30*430
"as1 14S*61 44011 '.9ZV0 319304 290419 221001 91602 215664 160316 66202 63319 134069 3SIM0 3161611
loss 6f#1361 54,1919 316026 419809 1444,33 2605 l11 43M61 31231 l11591 T6794 91791 179713 310160 390990,

ACTIVITY DAYS
Sort *403 3607 9929 *5190 2246 2111 1322 4399 1693 lily k194 *14 *0L41
*961 1646 341 99 *13 211 24 63 4203 1609 *360 16&1 916 3ta1 94119

591 14* 3000 10101 *1096 2040 2994 1421 4154 lot? 1466 1116 *069 3142 476
49, 1142 396t 10064 ISM5 1963 312Z 9490 49%6 lo9l *103 1949 I111 3904 10?

aft% 81413 4*11 1*19 16116 319 3252 *332, 3164 191 1M6 1931 *3 1* 12
2083 41433 4003 13161 21143 36al 3o10 10Z2 606* 231 223t25 *4* 420 96

PA "OUTCOM PA41*C*PA**IS
197 1162 113 1861 1919 1520s $193 2444 67 Q*29 *129 Ills 3411 W400 4607
*901 11402 *0994 11*21 1616 36,16 4911 2301 6*11 3914. Mg2 laze 3243 3146 3237
*141 *1611 1*010 iLIA 7130 1940 4911 Isa1 6103 3990 14043 i644 3202 east ISI9
J10% tabl0 10441 114-' 1401 3913 4691 2204 Seas 3119 *312 1169 Ml1 &M4 6166
sets *1666 *049S 10692 ?S01 6121 41*0 2210 s04s 340 *364 160 3136 6S349 6601
2011 l110s 10313 *0690 1121 6203 413* Asia S031 36*1 *336 1169 3133 6130 6930

3974 303 99 21? 460 s0 16 39 *1 46 3* 47 29 12 94
less 400 44 261 605 14 13 IT ti0 43 30 42 as 11 t0o
*991 433 94 310 409 40 13 3? ta1 43 32 4* as 6 26
R00S 431 40 242 301 4* 69 35 Its 4* 33 39 IS 04 *27
sets 449 to 243 M1 63 69 3S 1 1 3 3 3 9 3

203 4* 0 Z42 S7* 66 10 36 1*6 42 37 39 as 91 161

PhU0NHW016LANiO PAVICIPA7.11
191% 63411 61223 66%13 438%6 29144 29296 *3616 369*3 Z1649 9626 *0930 19062 20433 23910
loss 66001 64499 61431 44261 32101 29323 * 3130 36369 21494 0949 *29 *6032 12t432 36902
LOSS 49011 444s 66*41 43634 34446 39314 13641 36460 3*649 G11? 10921 *91*4 3S967 3A677
nos1 1*094 61.1 66402 46.260 36640 29S,14 13164 36S22 3311 652 110*6 19491 3063 SIM3
M6s 12611 03490 66130 469Z6 Islas, 39743 1*66 34664 2S390 6600 Mae 1110, 40110 4671

26is 136*6 636*3 66002 41181? 311141 29060 a39at 36634 21993 03*2 tilts *9401 42031 4also

52114*1V OAYS
1914 I030 913 0148 d614 240 430 2*1 1*0 IS9 *69 163 162, 300 41*
loss 2261 312 *121 2310 D00 436 213 104 23 1 24 *4 43 36

*990 249 13 1* 2)99 340 430 211 7*0 21 161 243 *4% 660 709
m063 2664 310 *320 216 313 433 3*9 U&6 219 203 244 344 Wl oi1
se*s 219* 310 *124 231 402 431 221 12* 26* 211 24? 14LA6I2
202s 2014 349 Isis M39 421 436 222 12g6 29 21 *s 6 9

t0 PHILAOILPNIA £tAWX 0 P0 ARTIIiPANTS
1914 1610116 151*4051 *0*03 1195014 764401 62631* 351*600 066641 320463 417460 221730 496466 16*2 709246
goes 110922 IS99119 *163539 1162210 034161 646103 ?400*1 092131 51421 24*064 23S094 103014 67902* 629961
lots *160140 M6*34s 1411041 11051 f*0020 634*26 ?£OIJVe 696492 33495,? 2342 230013 191193 959966 9*6Z)4
2060 180.621 k143301 669401 1*13129 91?10 66314.9 66919 90*403 144441 M345? 14*3)5 31*S1* 990519 9093.46
l0ts 984600f *63*365 1*13244 *220019 951,24 67114 21&661 913420 113410 233439 243624 1*21 1030209 *019674
20a1 1630236 1640161 1699444 1,113001 946*32 612*16 210306 '904100 S491S3 220613 344400 311641 1014191 109*33f

ICtVIIY *AV$
1M6 33332 13100 1194 644 13219 924 3969 L146 3112 4463 4341 4011 "43 LAOS%
less 61411 13871 39291. 625.0 6406 9S63 409? *3633 3496 4643 4193 I043 10112 *6064
LOSS 693 *3902 30001, 63034 9*63 960" 4*49 15432 5119 12Z* 4063 319* 11196 20394
AI0S 6640 list@ J900* 62000 90*9 90*1 4306 14010 1032 3323 6121 303 *2243 MIT9
"is 11349 t4026 3v419 6244? *0413 999a 4341 1633S 1934 1933 4241 3640 1246 461*
201t 72463 1l041 19050 6*4110 123 994* 4ls9 *631. 5690 6*44 6119 3020 *3090 23924b

PA pigs P6OWICIPANTI
left 03k 6304b 012 530* 4158 399t 10*1 46 sa*e 1114 *491 2493 402 3333
goes 9341 9it? 9362 6319 4199 43021 *9S2 S196 344S1 I *3 *64. 2440 4066 4466
*91 10666 10001 r *0116 690* 5513 *70* 2*33 SAID 3146 *211 1143 los6 11*4, 1444
20 1960 *0661 %Iola 11*2 6239 1*3 2326 4064 401 *1* *921 3100 6330 64311
loll 430%4b Mi* 139yl 0233j 6966 1591 2140 4111 44SL 1403 2100 3390 140* 7435
2081 144 11 1290? 13060 0962 ?16 6*43 list VISA 4049 1466 2304 36F4 6323 0496

ACTIVITY 0611
197 266 1s 203 342 31 s0 I9 94 33 a3 34 a1 14 it
*9es 336 is 2*0 320 44 63 31 Sol 30 as as 20 61 91
*999 3494. 04 231* 355 53 69 34 ILI 41 29 36 at 11 M*1
M6E 440 90 246 310 44 1s 31 tat 43 33 31, as 6AS4
sots 103 91 243 403 1s 03 40 132 49 3s 42 14 as I"6
1085 366 M0 32 429 03 90 44 143 331 43 46 LIS 031*9

as SCMIYLO**.L PO:,1fIC*PNTS
*914 1*1199 ...O to00 *64 14342 ISM 436*3 2*964 36496 31143 13146 LASSO 32310 Se3ls 14046
ties *90310 104)? l01l&$ 69*31 444t 61916 32*40 36410 312* 14299 1102 MIS2 40293 #.los1
1999 *07132 106989 10921 71209 Sills 46056 2153 39304 3114 14291 1130 30*93 S21l " 04112
l00s 1*1330 t01*99 *101*3 2124.4 S1*41 4151* 22146 S94*1 30*43 *3046 *76*3 30430 56402 1900"
Ms* 146M3 *09)56 k*1141 14014. Sergi 46315 23306 60063 36101 13660 *1905 3136 61331 $lo*3
s0t1 12)366 116630 1*2666 71101 63460 49016 23433 6059 1 sties M*3* *0*7 32549 704217 7941

ACTI*VITY 0611
*914 ADS1 $B6 2416 4.*3 553 61* 3M 1144 402 306 Oil 237 77 &M7
1969 3406 096 2498 3166 443 616 M3 l*st 403 269 392 23m 643 624
1044, 346 909 25*1 334 410 669 359 Ills 0*0 211 39t 21" 699 904
"0a1 3909 80 3103 3029 132 100 361 ti9l 41S i1s 390 236 is) l6ll
JIM3 4233% 904 2133 3437 316 111 311 ti*l 42* 29A I9o ISO all 1*6
Islas 4002 910 2S1 3601 102 12a 11 *231 4S7 369 Sig 249 941 *63

toe ASSOCIATES. INC.
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TAILI k.A.?.-PRIICIPATION IN4 14 RICSIATIW" ACTIVITIES- DINN5AAII PROJECTION$ TO 8.42S, I'll8 ISAMs Last
ECAI6ATION SE5VICE ASIA. 31 COUN11 GNOUP--LOW GRO9W4 SIRK11

laClIVIll DAIS in IWWMSIS

as. is mARIA swim PICNIC PLEAS 31111 GOA FISH -1 "My caRP most NCYCL SA
WAR -KING -KING6 DRIVE -LING -ING -ING -ING HIKING -INGs RSDING Stown -I011 GULP Tools

PA 5141063 PARTICIPANTS
1116 201444 I0101 211h3 4924 9149 9385 4429 11034 1140 34658 34"9 4119 9430 643*
lss aassio 21s14 22135 Isla0 109142 9121 4411 18463 6022 340? 344 A98o 3108 30239
1995 2400 as9et 23524 11001 9242a 10411 4724 132S9 5541 3501 3901 1406 13001 1241?
300s 814940 14423 24999 tot1l 13842 &1ia0 5048 9403S 9t01 3612 Wt1 7910 1461 1469s
30as 35939 8589 21419 19355 Isaa0 11621 S3640 144643 964 3630 4434 54314 114134b 14465
l035 30004 814412 81192 399i3 15844 18113 3381 &Sabi 994 3563 4541 "A41 149 I156?

-ACTIVITY DAS 
RS lo34 16 151 S0S 943 6a I 311 41 8*0 86 59 93 so 35 4

196s 169 190 526 all Los 143 10 830 a1 143 Is 54 149 &164
3995 90s 201 S49 939 125 153 15 8414 93 18 95 so 114 ITS
zoos t016 all 562 964 143 1143 30 s 813 94 101 48 194 335
"015 t1ts 225 141 1 030og 1148 113 a5 819 10 94 107 43 814 so?
s0as l113 223 1430 1041 113 I16 so 86 log 101 11* 66 ale 4*1

PA SULLIVAN PARTICIPANTS
3914 311S 36ds 3954 81455 11143 1194 s0@ 8835 1441 1410 414 31s Ill5 3446
&1965 363t 35145 3943 14141 3904 l165 604 2212 3438 5149 1411 115S 16s1 1133
1993 4054 3630 3941 810 2046 1605 Oka 8212 1459 549 1 13144 t0ll 1911
8005 3419 32464 3302 2308 94 111&SI 143 1641 L122 44 51 930 1659 1638Isl
B03s 35143 A836 3310 2312 161 1526 1664 1643 3829 441 514, 995 19goe 195
8085 31480 38145 3314 23414 1926 1531 1491 1643 1233 434 SIT "1? 2064 80Q"

ACTIVITY 04Y1
1914 321 33 93 14 14 24 13 42 114 10 1 30 83 Is
loss 133 33 93 154 to 24 13 48 114 It 14 I as 36
1o9s 145 63 91 1s5 20 814 13 48 114 12 Is 9 as 43
seas 329 21 is 121 is *8 11 314 13 10 &J1 a 85 40
s01s 1314 21 15 1214 19 82 it 314 13 &1 13 a 816 4
"0as 140 21 is 124 20 23 it 314 14 11 13 6 21 4

PA 5SUUEHNNA PARTICIPANTS
9914 231142 84061 24554 110264 11353 101145 4913 13633 661l 3696 4084 1530 10545 934
lea5 25144b 24423 24960 11144 32214. 10931 50S1 139114 09143 3111 4066 1531 lasso 31202
1995 agile 814106 21U4S 19110 340141 11920 55114 I1ale 9141 365 64S59 3281 14510 317451
z005 33061 2611 29203 20795 15611 12941 5964 14243 33527 4104 4631 6921 11444 14211
8015 331134 30145S 3136 22464 1711 13942 14441 31404 11325 4349 5211 9451 33l03 3e13?
Reis 31411 38190 3336 24032 1923 14911 4394 1653y 3,2081 4559 5513S 10890 20555 30

ACTIVITY DATS
3914 1140 209 5 11 3099 too 355 19 2S9 914 41 303 145 1611 391
3965 611 it) Soo 999 114 140 s0 8143 91 10 99 141 1145 83S
1lls 3039 829 424 1061 139 11s so as? 3014 *1 10% 144 393 395
z00s 1356 243 1410 1151 1142 190 93 ill i15 93 113 149 223 362
l03s 1293 2141 ?17 18 365 805 303 33S 323 L0s 188 14 851 48?
ROSS 3435 211 1143 1212 2014 219 Ito 359 138 It? 1*9 To *114 461

PA UNIO@ PARTICIPANTS
1914 19915 39143 20234 14293 95614 3903 3951 11499 1393 3309 3340 14454 9248f 6013
3965 22380o 23074 23414 151144 30156 9si9 4251 12232 1655 3320 3518 114 10994 10011
Ills 231S 216414 28411 1134 11794 "91* 4.405 321431 6152 3388 3719 1038 12303 11186
l00s 84639 22336 23098 14104 12109 10100 41416 129141 6421 3146 3545 1141 134214 33806
l01s 8141214 23192 23939 11515 133541 301462 471 13456 @?s0 34641 4006 7144 14440 14549
8085 814401 23438 24001 115114 13349 30121 41147 131459 613 3431 4085 1450 14631 15801

activity1 DAYS
314 1414 114 465 6?1 34 330 143 205 s0 S? 69 55 138 1t6
1961 113 1R14 339 614 304 139 1 283 as 143 90 55 145 835
3993 659 398 5214 6141 Ill 345 T0 232 6f 10 91 S5 143 859
seas 920o 395 540 g60 131 353 13 241 92 114 95 5& 316 300
303$ 996 203 1440 910 144 157 114 250 95 65 96 59 192 339
seas 3023 802 S59 $6 349 1$1 14 23 914 614 91 s6 391 343

ph Wayne PARTICIPANTS
3914 20600 21323 231491 14531 9691 9493 443S 32125 1595 3199 31426 14311 9522 alas
l96s 8238 239114 d242.1 35133 13322 30024 4535 12444 6104 5064 3130 14456 s1a1e 30149
I99S 24503L 28910 23401 14214 32406 10306 4605 38915 6471 3120 3930 1623 12645 121143
8005 11419 853145 25432 119149 14211 13321 52146 34192 S284 3366 4309 1511 34913 34105
8035 30501 21419 25017 191114 1404? 321409 51414 134144 30350 31449 4117 6346 1102 11221
l0as 894140 214255 214119 169714 15160 120140 5515 3479 9100 3446 4333 6008 114603 11840

ACTVIT 1911 *1
1914 1419 158 504 903 66 142 1t 232 514 51 61 54 1*1 164
le6s 164 &so 523 633 305 141 15 239 66 141 65 33 149 *09
1999 692 1914 531 615 123 154 714 251 92 149 06 51 111 a"
8005 3033 213 566 943 1414 19 64 215 301 63 95 51 800 38?
8035 31?4 233 618 L14 110 Les 92 301 133 93 104 142 829 393
l085 1353 820 1409 950 1149 117 me 06 304 93 99 So 25 403

PA WYORING PARTICIPANTS
3914 33446a 13114 13939 9145.4 6133 14166 2636 1699 5304 2289 8321 *91 108 583n
3965 14633 1439S 3136F~ 302141 112 14532 2914 6294 S35 aloe 2449 4411 1839 Is53a
al9s 35110 34642 13*8 011 1 656Z 14156ls 3011 65214 3ISIS 82014 8534 4439 6334 16143
z005 141440 35313 31634 1141 803l 1030 3192 6151 5101 *2146 21489 4603 691ks 6oe5
s0as 31361 35544 35653 134,23 6940 113? 3850 664 S608 8829 211 4939 94me 50
*025) 13S4 13914 14712 3206 94144 15414 3434 9330 14384 8311 Sos0 5194 10323 10514

ACTIVITY 0611
3914 4J9 339 330 1419 514 91 49 341 35 33 59 31 * 11
li6s I10 3214 349 563 14 914 41 155 so 41 39 36 91 all
3993 5146 329 352 14014 1 99 49 140 140 44 40 34 100 3I"
z005 619 132 142 1411 61 303 11a 3144 1* s0 11 31 119 394
lots 6191 133 3144 1431 94 305 !1a 319 145 4 143 36 all Ri6
I0IS ?is 340 355 433 104 all 55 119 141 99 1 39 Is6 Il41

lot Ass0ciates. INC1.
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TDAM '..A.74-palSIICIA3100 all 14 81CSSATIO ACTIVITIES- 011106OPWIC flJC73ONS, TO SAM85 VOIS ISLAND9 0316
afaigiliag 1519346 m516. 9v CIIIIMI Gn0U-t06 GOoujn 166 65

111414 swim PICNIC PLEAS aicyc $OAT mps oW.; CAPP *mse NCVC. SAT No"
15* h 30 -RING 11116 DRVE l4Iia -ING -INS -ING NiKIns" -ING1 RIDING $lawM -ING1 603., MSS

1910 93300 111112 3:4:998 3S070 933058 5333 31* 101009 05189 sells sal61 99934 90341 640
se6s J4505 203609 20691 1601S3 105713 9140 01140 3109044 1M0T 30700 34*80 04005 11349? 166s.?
L99s a3l103 21411 219193 156030 U1963 90505 43089 188669 1910 31326 30801 6000 189411 100
29 140011 allas 88100 100015 1493 100773 013141 126693 680504 311410 3170* 10316 131017 M3103
8011s 294064 830015 833059 17049 130,*51 104685 01183 331110 #Sal9 38103 3403 732631 1009 150389
8085 26461A, 83700 208500 1101411 103013 106105 44780 1349114 67l11 3380s 400,15 1139 ISSU00 1410500

ACTIVITY SAYS
1974 0643 1010 0005, 6880 I70 1228 111 1410 100 M3 195 490 Il39 &I101
0961% Two6 I58 4911 se053 ol 10 343 099 86 533 010 0 101 £500 am0
I9ls 51A 11100 Sol? 5550 1234 1021. 090 8890 659 A 0 69 514 1093 81131
8005 944 1910 5839 miss 1359 340 1*8 8359 de3 103 519 13* 1689 3158
8015s 30000 3914 S410 5985 1016 1534 M5 8050 981 550 910 %51 1940 3,51
B0a1 10500 *081 5309 9010 35113 1550 71 505 "56 915 948 101 8045 3609

NJ TOTAL PSI3C3P0I
114 013180Z 40059f98 45316899 330915 8 311902 1909703 600506 8556018 1010830 717890 721369 1462104 840040 *801990
loss 5115789 414161 4059805S 3522390 *005S30 2871 4"903 2111010 11150 180664 773850 162864 8703713 810306"
19o1 55035 43013 S103961 3IC2943 28292U1 8153608 9061 2632103 1198126 189708 518030 156011 3084011 3011£t
8000 96005 535S17 5339135 367*13 304658V J294029 959496 8452289 11163901 7496*5 651003 105513 321739 3308898
269S 0153368 503183 3190401 403050 344508 8010031 10*070 3055115171£47207 75003 4107678 1393067 315038306 340010
8085 4000050 5000003 5503300 484057 343451 8533808 £098191 3883301 8003610 79940 90316 164594 3718094, 3"U43

ACTIVITY OATS
3914 109838 35199 10104- 141918 22153 8608 33331 05906 1748? 13001 16913 s1eel St038 614b
391441 198033 41600 13190 1419410 21008 30338 10213 05951 1504 33109 19300 it?8" 1139151 69109
3995 80465 43800 111013 194132 30209 38011 34849 51410 14393 17153 1403 11690 39005 70070
zoos 226330 4046% 122000 200318 33216 33184 1s101 50047 20360 193513 20391, 180861 08760 50874
j615 84143 00093 3811106 8306804 3S901 35001 1119 361 83004 83805 81035 18465 011701 415136
6*5 81531£ 4504 133718 8I331 36861 3180 17333 14568 8844 88578 88360 13013 06015 4010

ftj MAGER6 AN671CIANTS
1914 045131 59080 00 044045 320073 21082 180355 30435 888386 98001 103305 14531 303894 33030
£9115 60*61 01M81 034019 0$175 33204S 8610180 31201r 335£S 82O40 "lo69 L1535 194013 375301 370339
1901 78200O 00318 3 419923 077 941 37540Z2893336 t303U3 364923 2393)7 93L13 109950 803890 403281 018506
8005 1541911601195 61.571 09712 40*73 3009190 130395 353851 84080 93138 11153006 811 038030 4383054
8035 140090, 100100 111811 S39156 08233 381810 1427615 344505 803033 9i0ls £804063 821043 b5103 05801*
8081 689386 786510 100209 339029 000001 33S39 10649 413076 87199 99380 18256" 8436 400581 100*4

63.136177 0073
£914 83971 3103 100 33001 3301 3970 1914% 03006 80350 3ee8 *13 3558 4,50 7861
Ill1 8397T 5358 34135 2308 3720 031£ 198 012 8093 8186 8005 306 1001 60041
sees 8191s 3360O 130582 310* 0100 049 20T3 061'a a003 2303 2130 1504 05 4537
8001 81035 5734 13010 81? 4032 044 8309 7198 8188 I3m* 8085 1573 5705 £0553
lots 330*1 3961 3.380, 8045 0120 400 *870 752? 1149 8172 also 1600 09 11108
8081, 3*910 0810 £09504 8045 4951L 0933 2309 76114 8970 8910 865l 1091 6000 18085

NJ 65365 PARIIPANTS
19711 S77134 330360 31000 403011 87365 2883079 86389 330038 £61093 651063 582315 1117 850085 10370
goal 46907 600409 426165 *4339 32009J 2400 90060 336303 803505 90948a 4008 £40700b 33490£ 38093
1993 0119 09060 033375 4S0260 3366008 Z5049 90108 30L401 200012 66130 9160 192208 306381 300415
8005 60645 010900 60180S 050379 31310£ 833300 901643 34418 809380 65034e 93831 19W03 36106 300
8035 1033 023080 00853 401008 303100 83V90 998 34 307178 11463 417005 90330 396S39 395103 401199
8085 11235 030474 033203 407303 313803 848090 300001 350330 2L4013 11724 91901 39690 407900 404,

ACT3V3TY 0011
3970 80808 0703 13008 8057 8783 3333 1319 919 *o03 1079 8800 3403 3450 5110
3961 83001 S934, 30703 MOT6 3243 343 1057 5198 8116 930 8300b 3008 43a5 73me
3993 84190 5878 10049 83663 330 3105 1513 1695 8833 8043 8308 3087 4041 5804
seas *6371 3a53 315?3 23043 3086 3113 1500 394 28* 206 8800 21 *89 1900 005 9009
"is1 87253 s310 1649 23019 4030 306 3541 053 8815 8306 830#9 1903 0604 9031
l085 85031 5309 13031 2,1390 4104, 3681 1is0 039 8300 2391 *315 14111 5083 £110

FAR '6301M PARTICIPANTS
914 4339,19 4000 413109 286090 19443 3330 10395 119332 We109 03T11 53055 181138 803305 353191

3951 0433*0% 405303 083353 Z91902 211036 134943 11579 883468 329009 5911 55961, 38,13*0 2Z85£' M1805
Ills 434004 643075 030200 304691 226534 30194%5 0070 8*6306 133019 54003 56337 184373 8076,81, 801581
20011 4,0111 437003 433365 3113S4 24610 £6354 6306 835630 136339 661 0439 334370 80370 870104
l03s 503717 409185 003943 3U1049 29540 113409 46380 801651 142309 03399 08838 3390831 80730 89811L
8ea5 583820012 61 073024 3315935 f~ 813 1£76101b 66137 Will9 143513 03949 m3953 108800 8Sw*s3 310ss&

3914 30880 3010 9145 163033 1510 8817 3818 4179 1333 1131 1508 1681 Isms BIDS
1965 350653 3540 9934 1307 8L1 8333 3838 4849 1307 1a04 10199 944 "t1 41119
l999 37134 3033 10033 15080 2433 8404 1850 4433 10317 3300 1507 901 328 3300
*ags 350493 3133 10.079 33431 8011 8099 1331 43664 101 3093 1103 999 3490 0816
8015 19453 3l14 £00314 36395 RAU0 8374 1330 4783 a33* l081 31*1 30*0 3709 460
*08s 80030 3495 10570 10887 304b3 8049 1406 0650 15S5 3780 1041 1000 beef 1461P

NJ 0410011006* PARTICIPANTS
£076 5310 49413 53000 37281 80805 88685 10133 84085 10633 0016 6163 30410 80910 8510
396$ s8985 53551 33830 0330 30001 80000 30909 33806 40233 63761 918 1361 31000 li01t
Ill5 m0361 39030 00435 00083 34089 81336 18130 34348 88300 ai13 30870 14380 60700 31846
8001 13929 050695 01213 49238 39183 30330 33005 37539 8137i 9587 31404 81091 01600 03000
8031 68054 18419 10010 50313 431.63 3358 341153 43080 8713 30399 12408 *3311 41008 09001
*0*s 90403 79031 53308 9908 04598 3607 1330 4952* 89965 318"1 124941 214012 ma1ss 1184

ACTIVITY DAYS
£970 1403 436 1398 log0 854 30 103 131 805 113 M1 134 31 S35
19419 805 013 3840 8393 309 301 170 510 880, 1s6 *SO 130 4*3 1m
3999 P505 519 3395 8030 30 0.00 193 030 843 M3 835 1"0 493 601
zoo1 85s" 305 1540 8043 481 000 834 700 870 I10 *04 369 559 3065
8039 3*00 683 1098 8579 050 093 837 ?101 age 840 898 its 6811 391
s0as 3140 600 £554 3060 540 500 z09 ass 347 388 314, 1941 091 33161

3116 ASSOCIATES. 3664.
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TAML O.A.FP-PASIPAIOlIN &M4 IWCM6AIIOM ACTISWi?1S. hhfommmPig POOCI3ONS ill Sam. vuao ga. Larne
65068730* saawICE "Is. IV CoemfY OSOUP-LOW GMIIN 506115a

#AlaS 1111110 viati PU "T FSH long CAM 00SS NIVIE Sul 0I.
vs"0 -*IN$ -4419 0g3as" I -IllS -in$ -14S logiasN -IS status slow66 -sin Map towns

INS Padua PA67ICIPAMIs
W1 &MIA 29 450641 215021 MOOS* V06331 917041 jib"4 Mots* 1565* S358 3*3*3 *o0o* a 11684 AG605

It"5 R*2200 z2*5 2294641a 4 1 53939 &aset 50S 3040 latest 6ole3 3569 3*3*0 Ue 1133 20911 983*74
Soo AGS440) 23626 24622 1114144, 130410, 165430 #429316 1)493 164,11 349o0 "9B3g ?*ass 34 v 141"
a"$5 869a5 2963411 24430 193192 *51507 '113993 445 14t9 93079 361 484111 03060 345056 S441962
mos ma4GY6 21423* 2119,04 412,1 166297 &23494 SOLOS 1310*6G 1006 3900 964 0 *193606 set I"i gp$seas 3s.joa 190111 309920 820691 360476 13233& $349* 36000 107101 4*2* 691148 9619* 1"o14 20seus

A*114215 DAYS
397* 1463 sell 50ts 907S 1013 13.7 59s 21* s19 "a6 992 S* gf*3 sias
3995 6914 IVA0 3414 8461 last 143S *89 2* "17 Us0 " 346 Salts ass*
to"5 16*22 207* 5497 9351 1*3? 15*9 60 2*.52 93S 67 916 148I 1911 ZOOS
soot L1.449 U404 4104 Me9 IO 1 674 41 155 219 3009 161 3090 416 1090 3999
mots 1243* 51*2 A5M 30*59 Isis 1g0s 79* 5629 300" l673 to"009 4 9 *11
2025 13361 2523 1004 M403 211 lo 31944 65) 30*10 kilo Isis 9169 % 49411 .~

NJ OU69*6506 PARTICIPANITS
491* 42440 396509e b09*os 35042 l095e0 176224o 71P9*5 &)site 3,490 anal 641098 136971 11933 80*569
less 0111476 *13715 426903 31*09 230913 1651197 61341 2*2905 LS*430 4"533 69713 k39210 2*53T3 a5*2639
M99 410261 6)4930 *31610 3)443 232759 Mo115 4.z4* 255730 AA41253 4013 119*0, 14190 a20400 27*953

2005 520939 42011 478S04 392690 213134 206664b 91*80 267619 1720446 7020s 76551 I12642 assist 304*M
sots 59392* 4641143 S500 3130 292731 2*3245 94195 la2859 165255 134,15 6a963 94190 144*4 334213
20*5 9410041 516967 531,166 3V1322 312159 234S49 102463 211110 3926?7 10*45 Gr9ss 19*9 13ist" 35*90

197* *5436 35130 9433 4104 204L 24&2 1239 4114.1 1409 12*2 1777 11 sale *)
39 17163 3711 3006* 141 2434 2725 1293 4325 3473 9*39 175* 3809 35 19113
49911 36os1 3904 10*20 36529 alas se69 3311 *503 1110 1443 Id30 I1t" Bil1 464
501111 201** 4054 30021 9136 j033 30ss6 1411 4051 1449 163* 39051 1*ss 3694 1*27
2635 23112 4271 3153 *997* 3258 32*2 15*9 5t414* 962 2093 l023 130 *310 else
seas RIM3 4301 32352 204546 3*9 3*31 343 94112 2099 S1ss 2*32 10 #A54 sog"

us 90llNmll1 P4ATCIPANIS
197* 3130 33469" 3Z4410 234002 1*5565 1*2190 40532 364697O 1376519 1241f 5132514 1051114 170*4 399169
39611 3533141 35S339 334630 244219 119124 144604 *.161 366510 1,20114 S01is 54468 106119 14194,211 365959
995 3609746 3439 3151324, 156563 399390 1444 43014, 19164" 121335 33630 S79s5 11122* 204119* 2314658
seas *04*93 339733149431 271t,41 212333 13)37S 494111,% 3 stl 33784 11361 030 A13673, 257359 5350*9
"is5 426 171927 361133 264263b 224925 171"3 13217 a11i00 MI07S 558911 *4*40 15200 *3404 25g059
s0lo 4503151 395544 405141 29203 2*0211 &b0sis 74019 ass1ts 3*1591 5101* 419 *Mae9 *50*00 232733

19140 *2043 2170 1422 31 M 2 2665ge 943 321 le75 tons Ma6 67 2215 3601 965 13229 2690 a64 13550 3651 2440 990 J37 1501 k14 "13 2 2*16 22
3995 M01* s003 Sk1* 34*03 2094 249 304* 35*0 1376 12613 3319 0*0 7?1 *980
z095 35131 3320 6903l 34162 S)t3 2395 1304 3745 143* 1369 14*14 00* 2902 SW9
2011 3461a 3559 41194 13532a 250 2524 33*3 347 3533 3g03 I3i9 9831 3194 sets
ROSS M76n 313960 9297 11631 2*49 24 s 1 UI913 *606 30014 397 957 1599 9*

NJ mane3s PANTICIP61Is
191 TO 6511631 25619064 16%%60 159599i t430*213Lis0" 53161 Mill) %81151 41314 6410 1011486 1*69 1410
3965 30*25 27496* M6ot0 9233.6 33653 126441 33396 3*437 3044*90 *110* *403 980*7 16343 &tests
1399 3.4567 29064 304,70 2260982 174*51 136742 59917 3143115 315133 *3330 51409 9400 100019 396913*
loss 3360*3 334001 324320 2*3935o 16990r1*415111 4*152 163609 11469 41213 54746 103547 2036 23130
2015 303907 339428 3,410M 256345 203616 334724 46*2 19*99* 1442035 5030 590, 11135 12066 23*70
8025 MU*ST 343452 3729*6 271,163 223740 3*6537 Isl1s 230449 35F11* seat0 *334* 31032&12361127 &SAID$

397*t 3043* 2599 *55* 35053 3451 37291 4124, s722 30"4 65 also 7 t973 3176
105s 31197 2*12 *4Is 11S5 1499 1033 lot 2913 &LA* 3ta9 1355 104 8143 40*42
3999 3336 2433 7044 32s*5 1914 z002 953 3330 3W2 1399 3235 737 820 *7*6
no0s 3*0"7 217) 743*6 33009 2306 2130 3014 e332 3301 1303 lass 179 af17 Sass
2035 3sis* 29463 1939 *5754 2297 2594 l092 3930 1403 3433 369 8391 29*7 51*9
20i5 14433 314 6304 1*3P* 2461 2443 1113 301* 1 330 1463 0et 337* 414111

M60 a06Am PAFIIPANIS
194 3711342 1647 170930 116879 6336* 71)3 3434* 919211 6,1104 55300 29006 s3197 63510 7*300
l9ss *09062 17665*O 165542 U141 9193* 62450 3""9 *03000 4741, 534351 309911 331490 "Gas v333t
1941, 19414 1143431 31942.1 35445* 9439 61746 36292 99944 64030 2439*, 30431 532*7 10*766 104*644
R6on 20502 11642 3011916 WM11 *063 859354 30142 30*40 40945 2*729 3220 557s 15496, 134909
RO35 219770 195421 39960 341014 1196 9331 405*3 310349 13130 2576 *43 59215 114190 13031011Iss 2a3952 2064* 20423 347624 *21419 994111 *1296? 1ag090 1451 9592 11941 SA0S* 13*-933 1*6911

397* 3672 133 *019 ?133 172 1L3 549 3633 463 41 *61 *8 3690 15s0
MI,5 640 1522 429 IF 63* 963 sail M6 1935 724 5314 *911 91*o 3313 199*

3995 7233 *500 *tis 4100 1053 Ills 5IT 391*, Tit 513 *be 3"9 3392 22*6
2005 714 3513 *53s 66561 3351 12*0 *07 2013 753 642 497 433 I33 "To*
&015 0433 164 458 lass leis 1330 4 236 199 135 156, *8 319" 30*s
l025 9507 370t 159" 7243 1 W *0540 11 *2 843 636 118 713 *0 31t" 130

Paz PASSAIC VONICIP13IS
1976 3,13153 304172 313759 a,1340 134106 331610 17*35 113530 16786 *41 *647 46? Int 3*0879 146014.
t9es 34)470 31314 127253 212343 111642 131*60 3999 1160094 132435 *7330 S0903 100*80 363333 114,184
39111 36409* 353339 J4*126 5324 306439 3*,41*1 6383 367233 337609 47115 9.3428 103673 1993106 196090
2005 3I67* 5*7052 391 611 25906 201105 15140* 4s,970 39%166 1231163 *9514 5610* 109361 21*243D 219052
2033 *094149 343890 37*104 2444 2191112 393139 *9"1 264702 329473 5064 96918 3345261 28*145 24*02
2021 431426 160201 3969*S &4*^?I 26032 4*469 12464 8111444 33429 sagas 43199 11940 101 ,3 11 994

ACTIVITY DAYS
1914 M114, 24 130 Ma02 3533 1939 93* 3351 331 0911 tell0 1"3 046 sibs
go0s 15427 also Tail 14*04 130 Sa23 9911 a 26 3530M 990 125 in5 as*" 539
Ills 13000 8*5 1411 t 1066 1212314520 99* 344* We1 till M?* 71S 259* 49
z00s 34914 962 0230 1533 23*9 2227 A0D" 3420 13337 3231 I3is 635 lots 5339A
seas 31993 3100 "02 116111 8345 21%0 3300 360* 3465 13* 3402 IS0 305 5129
R02s *4960 323s so73 &Jose 2530 8431 1333 3901 3470 1469 4*0 000 "i 41111

ass 6559*3476. INC.
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TANA* 4.A.ft....IICpoulog lie 14 algcaaalag ACIVImTS. Nokm0a6315 PROJECION 10 8.029. 1" $Same0 twot
uuIalahlIOM SERVICE 11014. Iy County GROUP-LUU couje states

4lclvlf Days Its INIsAIIost

SOL6A swiN PICNIC PLEAS 116IC MAT? Ws" Notw CAMP ""st CLa 3are No"
teamfi -41106 -alm 06e896i --%,#FG -16 -$no -lUG MIXING -UG MINING SUU INS OKP 300631

ill PBOILMILPNI4 SMSA-fJ 9461101P*47rS
1914 64454 34649 404329 45991 30*3*0 latest 117 34347T 216417 100340 96049 9999 Dies" 260186
Islas 131104 4710l 691601 $DIAZ$ 36462 £9901S 1*S96 390134 *47,66e serial 1114841 £33491 167136 11111301
199% T93444 1*,29410 134706 34449 406346 319330 13442£ 4443 We%91 littl0 It""0 236419 43163 437734
sees O634, 17749 1604V* 311410 45221 34&&38 14340£ 43611164 290032 111741 127410 850341 471393 "$a"3
Nal1 91A.149 6034460 6*9041 414219 460941 343er£ 133066 464917 299030 Were1 13414, 266407 $146711 341001
flas 91401£ 639131 619541 651356 St4397 36195 141906 492590 311741 181343 1443 868361 94114 104304

914 £1053 3161 *4*1 *1864 2923 3841 *730 "0a? 2360 Isi0 289 1661 600 6169
*965 21104 1941 16321 ZVJ*4 3W1 'b3as 1996 4649 2197 2214 841 1746 Soso 9143
1993 302*6 *Sol &poll 30434 4334 46* £133 1334 *ss6 *4*0 3941 16414 3444 S064,
£06 33119 6443 161311 11613 461 300£ 2279 7633 3046 *940 31846 1994 4336 11
Boas 331e9 d9es least 332" SI11 S3)3 *429 6333 3249 3*16 A33 lo30 s1og 13130
l03s J6367 1394 a0*14 3471£l 3144 S4le 3361 6666 3433 343 Ass7 3*43 1216, 143401

I&J SALIM PARTICIPANTS
11% %3311 41402 4*431 30419 *0910 Igloo Isis £4109 13314 4739 lose a3se1 31302 19163
1963s 43911 42443 41693 3149* ar9se 19*92 172*0 l4443 13849 43,16 13*0 13499 Sl9ss Stage
1999 49.144 44719 44109 33427 £3141 £0369 else *1664 1449 6434 7439 14360 84733 24192
£001 1*304 4664 4636 35"64 £1431 *146* 6197 81014 ITS3*4 44 6649 11061 292714 £9041
seas fals6 4911S 5*213 3149 *9144 Radi0 9*3* 6*3 16629 7141 0349 goods $*ea6 33631
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£9.1 309712 3034641 304117 713114 14440, 4627S 20132 $9407 3799s 1141* 172 U*194 50*22 95400
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2001 s6191 54J061 13104 391144 30079 2464 limit 30913 *0014 ?I60 Vaal L1340 31431 si30?
2019 64211 1033 $924) 4*90* 33407 24150 12134 3)3344 23444 6461 994 IS4* 31440 31100,
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399 3439 311 961 3133 *19 270 341 46t 141 W1 tot is A18 49
8009 8911 IS3 3066s 14S9 244 300 310 110 364 840 113 164 3701 160
80ll U2a0 0)6 3231 8014 320 341 110 $14 204 310 394 114 44 7in
8081 2994 492 1341 s091 300 193 260 492 *13 204 ago let 909 09

see ASSOCIATES. 30c.
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TANS *.A.-16,MTuCuPArgo IN 14 RECREATION *Clavivis. *iouAmwc ao*Crilomst We &.08,in" logoS "a1.3L
RECRATIuON 5669658I MIA. OW COumTV SWU.-46moai ostol SERIES

Goes, Sol" Picnic .dL: 6as9 *Y , 0* MAT W FISH 5*60 CAMP 5591 IC" Ot 4110
loan -041m1 -KING DONG -LINwN -1600 -less HIRING -41111 419 gifs -amgaos u r a ImS

PC sMine PAR1156PA7.1S
£914 Jes59 49944 71911 S2611 33911 30140 13655111 1 * 124 8,99 £318 list$ 866" 3371 sells
a"$5 my"9 74839 19489 miss Sass 3669 3716 11224 4500 *6466 Islas £161 1469 ""99 9 TIE
It"1 09919 8333* 615943 blots 44*92 34176 14517 46066 366341S 4416 36144 8661 4641 4648
*09 9654, 8694 9*445 61 49151 59630 £1911 336 $3*9 £611 £64, 36644 n86 11%Ros
*615 1041111 91a40 f9611, 139V6 14139 Was5 09*9 51ere 354£ 1682 9149 3111911611 1 $11,41 66itiou &an"6 &cases 164351 16*91 19643 4531* 2444£ 569,64, 3791 461 41 140194 3611 581 613M

- Chlvifv OATS
live 2344 489 lil1 33 19 306 4111. Rao 1* a1 Rig 143 all 438 64
19 834, 9 696100 313 .6* 499 *.2 196 So. 844 3%9 ASS 68 So1
1991 321 Tit 2099 3550 4 939 a"4 69 358 SO6a ar9 *30 60 £01
*05 361 199 *84* 3140 5*9 564 a*Go 941 a1 " a1 403 n60 16 1811
Seas 4010 649 *364 4053 "90 481 s0y 1016 Jo 36 43 6.1% 8114 1"0 164
Seas 43-6 694 *514 4*06 444 "45 35 10l£ 406 396 410 as1 61 14441

PA, CHESTER PARIIPANTIS
1914 206316 £92193 IV1329 14461 101155 64651 36685S A11*130 ?23453 3*44 * 516 164464lgo 9*61
19 *4*419 *366)1 .14S9*0 £141 13*94S 101914 43754 139412 69311* 361*1 401146 19061 140144 6390*

199s 3*199* *93071 301%-31 284401 loss*$ 133*19 5463 10130 1099*3 *S343 50311 914*1 141121'5 144
*00§ 401666 34014S 310616 *1S620 214401 144131, 49643 *09326 £36464 69643s 41660 £69166 R*v6ls 21916
seas 41116 46465S 4*3*4* 316346 *36033 169716 o 6031 *391*21 33761l 4*336 76*89 151445 Ro65t* *65*90
l6*s 13*954 466416 419033 3S10914 *64369 214Z9% 906st *49419 £13495 69*56 66ok? 134409 30416 Movie0

ACTIVITY OAYS
1914 13901 3494 4439 909* 994 Ills 56l £965 165 480 6 544 l339 8141
1965 l63s Ill? 9195 1004.9 1363 3561 781 *4"4 946 G*6 1067 4*3 £641 31111
1991 1*406 asks 4915 1*393 6625 193* 691 30461 1193 &106 14l9 148 23111 4363
*ea1 159*6 3143 6935 15607 2356 84"3 3109 3749 £415 6434 £305 914 141 616
zoos 141944 3569 9161 31070 *74 *ITO 6air 4336 1494 149* 6134 1049 33130 4930
l0*5 16104 4036 11001 16468 3RI% 3139 1443 4091 £914 19*9 6946 t1r1 4080 1 90

04 CLINTONS PARTICIPANTS
£9l9 *1673 *5*9a 251110 66016 131661 11333 5*1* 14560 9311 630 4843 6037 1641? 9153
£969 *19111 *4710 *1416 1924. 1 33 £3011 554 15345 9169 404 4491 6414 1306 18451
£696 30401 *0223 *6334 804346 &SI1S 412* sa5a 144 1041O 'bil* 414* 0950 1110 34196
*00s 3*00* 29662 3030* *I644 14043 1345* 6117 190* 10940 4163 30*4 9340 14196 £3651
sots 34313 361*9 31149 2*6117 61436 s14133 4300 £1701 list?1 416 Slag 99013 66490 16o09
80* S1te5 33*10 3363 *43546 £9451 15115 Ros£ 1864 6*9 1136WO ei 3464 £0409 &"AS 210964

£0169319 OATS
£914 Sao *80 406 L145 104 64 6s 211 102 1t al1 164 151 190
69691 910 214 444 10161 U4* 6 a s Zee 36 101 &$a 616 186 114,
1996 &107 241, 441 6142 131 66 93 305 13 65 114 49 21a 381
*eas 164 954 64 1t63 ISO 191 96 381 169 66 120 i3 224 340
lo15 1293 264 131, 12*6 665 201 103 336 £86 lea 1*4 14 850 466
less £434 *6* 116 1*67 *06 *22 lit 34* 134 111 134 a1 819 496

0A COIUNO#A PARTICIPANTS
6914 31501, 31100 30531 *4496 114*4 14934 Tait *10*3 139z0 5999 *9" 61549 1109 14511
alas 43699 42210 43199 19993 * 1342 1861 6110 *404* I5496 66 l06o la006 *11* 66461o@
Ill5 41oe5 44334 4S*69 3*034 *3602 *0006 9*54 85196 4894 6390 1411 13110 840911 83346
Roos 50101 44111 4100* 33334 2603S 864 9439 24090 £4931 4*9i 1605 54466 *7515 249%4
*0ts S3tes 44029 48963 39345 86063 216117 10096 21109 160 6103 6133 65313 30050Q 30241b
less 96662 9229 si16s 36646 J00S1 220611 6015 18299 163046 09*3 6545 131131 "*30 331l"

- *C!39619 OATS
1914 1282 32S 9419 16S3 154 846 125 406 151 303 143 10* *84 894
£965 138* 365 1039 1446 *01 216 140 4546 146 116 111 104 *69 403
1995 1730 361 1090 1131 *3S 294, 141 46* ITT 131 114 to 30 53* 491
*OOS 6903 Iva l0se 1i19 246 304 154 S03 163 1461 163 63t 346 401
lots *045 404 1129 L1*2 *941 320 141 525 193 164 11 1ts Act 69
*02S Rate 4*3 £317 3660, 385 335 66 550o 808 366 £99 ill 433 1"9

00 N666156369G Soso POAIICIPAIS
£914 89*004 *63*,00 266336 20554S 140904 684603 54062 14101 103131 43*33 44546 91041 14*4 %Zos 600ca
ties 347124, 3*3414 33*6*0 23660 1*26* 1641?94 AUD3I £641660 116168 461946 SIAS* 160698 1T9644 1492111
l99s 361343 3S346S 3*441 841119 194393 151131 49314 80*030 189116 51794 5940 31*303 *0613SA 8056111
*00s 4*5319 36*46S 39*620 *6025 *690*9 111465 73430 8111*S 139934 5109* 43964 st*ls135 8*11 853400
Sots 443441 43*354 420*933 30912S 2*,44 66S423 615410 234633 156044 1114*4 49167 6512*6 *6399 28663
seas 4993461 440623 416538 3844 844904 96447 6735 *49"41 141139 41349 141a£ £610011 lassos *94910

*0119319 OATS
3914 16095 2443 4154 12420 1382* il 16 1* 2*64 114 16 1809It 114 6641 864
1965 6*349 *11*0 1036 3*60* 1109 2310 1006 3394 sale 916 Ills 603 23SI so10
I991 1446 l01t 6617 34094 *0*5 8315 £608 A714 1400 614? 1401 a51 a?3" 43£?
8so5 WAY U*se 904* 6498S 2186 *s11 £196 40416 £580 1309 3319 98* 3091 slog
sets 111400 Isis vita 1564* 8431 *71 1*995 411 643 3a16 135 961 3440 4316
I685 19594 3749 30396 1ook9 2909 Sots 1366 4690 £156 1411 1144 3044 51a5 1661

PA LACKAWANNA* PARTICIPANTS
t914 6950* 694916 151453 164414 13654 41844 38311 64551 54900 *884 *496* 442113 13051 43498
9111 14117? 66418 162*19 13054* $6745 4941 33690 64197 54136 &*03S 21421 4116 614401 11095
£945 31404* 141&48 164436 164014 66004 10409 33665 Solo* 5701£ 8144 *o1s1 4630* 98015 Rais4
2001 666444 64594 14*034 11449 93669 1*83 3460 96369 564334 21034 84111 4999 10319 99663
"0is 361649 14913 112*01 U*199 9691* 13913 355610, visit 59404 8050 *7403 Sa06" 14611541 1660la3
*0*5 693613 160 6716 3*3091 30*945 159*3 348144 94391 40189 &goes 116 sa6e* 131414 £64960t

ACTItvIT OATS
£914 Ste? 6339 38 4*58 410 969 514 £461 set 4131 19 116 41 1671
19111 3641 13S4 3196 5149 161 3031 Sao 1189 61 434 "a1 344 alas 360
3lls 4409 9341 31615 sof* 6s 3039 S39 3144 416 414 "15 36 l*3t 661961
am0 661 1311S 3653 5931 961 16 558 £601 AD33 586 GIG 3104 £340 "is5
seas i*s" £407 39*0 3916 1041 l066 1145 3019 44 Sb Gs l 46 114,45 51 68 411
s68s 6140 1414, 319613 Si646 ik ills, 663 los1 a6" 4 4,4 454 19 6498 a"9

In0 ASSOCIATES. tic.
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lISLE %.A.lbFMAT ICIO310N INl 14 RICNEA"flW ACTIITIES. OONC1GRAPHlC P6OAICTI£IS TO 2@0ii. iinCK IELIHA #,AxeRIKCaSIVION 16660*0 ARIA. 61 COUNTY 64OUP-SIGH GROWNK 50805IACT£VITY "075 #4 THOUSA14O5I

me i PCI LSAS 41SIC o0ut FISH 00011 CAMP RoUse OYCL 5847 age
"AsI -N146 -*IMC DRIVE -LONG -ING5 -1946 -ING HIING4 -6IN6 AIDING slow" -two SELF Timi3s

P4 LAIICAS1111 ,*ARICI10agTs
£970 127438 a&16209 2397£ 141223 £06023 96642 4900 12601 50119 3607 00 71610 £0997 9*0
goes 270700 Z1307 205450 190072 1300.49 £144.25 58095 1441457 96164 00040 428 S4105 54 L141 133*0
£991 300157 23S30 290025 210409 IS6010 12S19? Sl9ss 1019 11 10327 0*305AS 40921 "all £09318 0391
son5 500470 304422 31590S 214?11 115239 £31241 *3206 115110 £12305 45211 site& little £87290 15009*
asks 57*600 332059 3)9814 4112 190517 £06714 60490 £50119 £21463 48244 514547 £699 2069 11SJ!S0
ms2 404349 3565 5034145 26S604 212504 is 1560 13050 202052 13031t 9001 1410)4 1114,51 110040 83701

AG! 36317 CAYS
£974 Tell Lots 329z 9990 £010 £419 ?04 2332 500 035 194 008 195 2041
1961 9903 2170 0310 £0507 3345 £050 639 270£ t019 lea t004 #51 £592 Isla
g999 1900 2073 0120 1002 £001 1540 922 3030 &&15 910 139 41f 2201 35*2
*09 9109 2051 127# 11413s £546 2014 1006 3312 1210 10510 £239 791 2100 0*97
"as 940 2053 7634 13214 2100 2i63 1090 3359 1319 £110 13l5 519 19£ 9500
seas 19143 3006 8359 13595 2330 2347 1172 3596 £119 1350 1451 007 304 1196

Pa 111110" PARTICIPAN4TS
S914% 10511 bass? 09606 09390 33135 30190 £0099 39313 25201 10930 117 21058 33*09 29702
£909 53597 700,90 7060 5916 40405 34333 £5100 05910 26170 1540 £2546 1421 02015 3o997
19ss 92040 00203 00205 003 40539 31V23 11449 45103 30995 £2250 1410) 80023 09206 4704
too5 30203S 919s5 94090 6026 9267 41399 19120 $133£ 3304 3353 £3341 19093 96342 99990
2031 £11131 99000 £1014 7331 55095 446S6 20639 S6114 30495 £3993 1070 31029 0270 042
*0*9I £19904 10901 106192 7441£ 03010 46190 213 0075 39005 14101 1006 3910 00155 7301?

ACTIVITY 0A71
3970 a399 595 £041 3025 309 005 224, 132 273 £93 292 153 09 00I
395s 2937 011 140 300.1 390 504 252 523 309 223 St0 169 500 629
1999 312 133 toga1 3335 414 390 275 909 36 200 332 202 000 l059
l0ss 359 19£TV 2104 35'09 553 009 304 990 305 301 303 220 199 1200
R039 03*2 00 1 7 62Lz A2 031 055 329 t015 391 301 392 230 501 19091
s0as 0120 402 2019 3990 10£ 700 3S3 £154. 420 00 436 290 921 173£

"a toNicN 1 P4OSTHAPyaN PANT CIPswlS
3970 310195 317$03 320705 2014" al..31205 342 5156 18141 103110 09312 12704 95073 330579 15209£
£909 396613 319410 369300 204510 194301 109010 77930 230120 138191 33505 03090 130203 £96290 183019
1999 07014 31613 3664,8 t?3019 204533 109626 Tessa 23341 135440 3735 6341S 116512 233901 303260
*009 09394 41,046 414$31d 299809 231129 100130 05033 2343,00 133200 St191 09472 £20037 24S395 239531
l0ss S04035 43509£ 005016 333192 202SO5 205102 94310 2S1259 £00499 0d6s0 70942 103053 279502 200979
seas 31749 469050 496032 356694 355330O 2207471 303150 275901 £70500 0041£ 6*350 132* 309095 51900?

ACTIVITY OAT1
£970 £0729 2105 T134 13332 1359 2073 £050 3400 £230 61£ 1330 625 1965 *0
ages 33944 3299 933? 30054 3509 240£ 1240 4011 1497 £074 1905 915 8030 3549
1999 3480 3279 0900 14091 ZOOS 2340 £201 4098 1303 1100 1470 6a0 259£ 4393
alas, 3639 3341 V145 314 Zia&5 2712 £300 0009 1003 1311 £06 911 3170 1303
"is3 392o0 3079 3007e £0905 217 3010 1303 4940 1812 13S45 3710 3007 737 0000
1029 23227 0300 31430 31545 3107 3200 £620 S323 1905 1737 £900 £134 131 7555
Pa LUZERN*4 PAR7ICIPAOI

£910 2253106 22020 23007 154673 300935 97542 01999 14229 19001 33130 3000 6013 10334.3 91577 I
1oss 236054b 22605 231907 £56980 115946 67635 07300 125992 79000 31370 30195 00143 339330 1092304
£ess 24140, 230117 230956 30320 124007 g966s -bo33) 121499 00702 30050 30920 00209 131010 323100
200S 214042i 23305 220045 36291 £3211 103707 09204 329252? 53194 30762 .37022 70007 £01120 140323
*ots 203352 830333 203010 372490 339266 £03952 S030£ 1431 53531 30999 36430 71505 109697 351995
2029 273595 243021 24000 314702 143242 30600 9346 133993 55014b 3312I, 39335 73326 £37030 141193

ACTIOVITY OATS
3970 7005 3925 379 9000 967 133 151 2000 00£ 9 06 900 139 £e35
396 0330 £lia 3409 8343 £117 100£ 750 *1470 559 013 505 Sig 393 alas
£oss 93104 1933 $390 205 1200 1410 109 2319 515 073 503 Sig £702 2000
*40%6 9135 3971 5466 5341 1390 1490 700 2307 693 750 599 521 logo 3166,
was5 10204 £995 3339I $82 3090 3330 S01 2022 910 512 $To S30 2000 3090
loss 10710 2039 3000 0433 £560 £500 520 2050 930 509 099 537 *304 37es

PA LYCONINO P401£CIP997
£970o 70019 11027 1090£ 34030 30203 33531 13405 03230 21090 1100 32310 23923 39593 33291
39as 52019 71559 19009 50110 4039% 34507 35903 44211 253120 1053 32901 20399 4009 3064.4
19911 65034. 63272 53190 9034 00103 30300 30709 00233 29090 11073 33703STO 22 07309 09700
lo0s 90)04 54999 60798 63070 49025 3816£ 1009 4010£ 31057 1316 £1320 20914 92398 Sales
2039 9971£ 50703 9035 05093 52055 39965 18045 50370 32307 12572 134920 25393 14300 95200
*023 16002 9211k 93907 0295 93730 43409s 39207 58005 33799 £2679 £5542 29263 00040 02739

ACTIVITY7 0ATS
£974 a5s0 093 10109 156 3Z9 49a 300 009 299 212 123 203 073 055
99 2920 61S £67 3334 393 S0l ZSO 534 301 229 314 392 197 oil
£999 3,161 l03 A93o 328t 057 530 201 a1l 322 290 321 390 05* £00)
less 3015 721 2000 13400 52£ 900 250 933 535 297 330 209 7oo £113
a6ts 3592 155 205£ 301 512 557So 293 900 350 330 3IR 233 714 1)71
*0*9 4122 ?0t 21S9 330 010 si1 306 3000 36 39S 369 220 503 15013

a& o09500 PW8ICIPAUFS
W67 3124 390 307 21393 3090 7904 0710 lss& £2291 9313 949 99 300 313
1969 4009 451 4:033 11L01 21430 13T2 9502 2002 k101 0112 1103 1341, *0142 17719
399" 0019 35100 0093 061 29332 26012 12303 332 Z164% 030 £0010 17939 ZORN5 *0116
20119 .1018 72200 1300£ 30913 37833 33300 14952 41091 30503 10337 32426 ales& Sas39 a900"
"is9 9S90 0$lot5 90050 03359 00300 00954 10300b 90503 33332 32359 15341 alas* 10010 0775011
l02s £33100 &05s0* 307003 7350s 99273 00103 22023 99702 39377 3400 Islas 3*499 68*00 "Too

ACTIVITY 0A71
£970 910 280 793 3039 323 220 105 IS 134 SO,5 £41 a7 £79 all
£95s . 074 394 1090 17st 159 304 109 490 1SO 13l 100 lag aft 390
3995 2000 500 Rig9 2270 273 394 193 039 230 300 *5* 139 301I 9%l
Roos a707 010 £703 2150 304 400 ass 760 293 199 200 Ill SIT 74?
asks .14" 135 2091 3340 4b0 00 294 90 302 as? is& 210 075 1024
loss 400 090 24712 5902 00 ?74 350 l113 030 32* 431 847 659 Isle

806 ASSOCIATES. OAK.
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4ALI .A.7b -PART 1UPA87too to 14 alcatatio.. &C71V17TIES- oeaPCGRAaIc POJECIo4 9105, .0bas. 165*1$ £0100 L4~0
amcaeal~m slavice *064. $1 Cowe.ll Gxusn-w. saWdI. stages

tACIVIIi laws IN tos,0u18al

saa wig PICIC L15 SICYC MAT p lI So w "my9 'B6 05. aIc
04 9007604467 pAfIIClP&hf$
1914, 6)0340 411112 4Z4916 112110 221042 *69*36 6131)9 240112 1)56190 644. ?09a5 £36011 25044 295
£96s 0969 460671 47)2754 3.46 4290 101 82391 244151 list?* Goals l604? 14o64? 21,112 216291
£ S1 " 5553 1.64 0*1 3137IS 29339 229393I 011 24242 £414 1211* 851*6 14011£ 394,244. Sla545

nos1 *02239 56448 549639 3991 3111)2 246096 101144 30159) 2006)1 16672 9as61 111194 319754 14900
l01s 44324 91a264 961591 413964 342125 26t949 il17072 325266 211010 O041) 93312 16119)3461 3ROU 4616S
sets 419110l 191112 $911 4446V4 34449* 21S920 121306 341013 224039 833*4 10sley 110261 38193 415900

ACIlVIll OAYS

£94 146 60): 99 89 12-4 2111 134a 4399 1..) 1.1 119* 1114 D105 4910

a 9 V3) 4029 £142 304 21)7 £019 £449 4ass 1610 I591 1o14 1134 3704 656*
99S 2112) 4314 L173* 19990 3114 3)46 159? 5312 2030 164 1961 11e5 4162 1963
z00s , 34,16 4408 12311 21111 34)0 31 172) 111 2190 £971 Z14£ 108 49z0 am0

lots 25)39 4a19 1326) 22151 3149 3838 *6)1 6093 2325 2194 2216 1343 *691 925AS

£021 24929 3084 13936 22613 4044 4.042 1929 441 2441 2131) 2361 1419, 5209 1006?

PA amfSOUS PARTICIPANTS
174 11S62 1*4S3 1141 1919 We2 $19) 2440 4)417 4229 1129 193) 3411 5400 440?

91111, 14064 13561 13461 40 441 972 4041 al50 142) 4909 los6 al59 4006 T09e 4410
£99 £4001 *4970 13220 105,18 8*01 4102 31486 464 406 2004 249) 4440 646 404S

z005 lass? 14913 11303 12047 941) 1432 3)85 9444 641 2229 2941 5045 10t6$ 10001

£015 203811 183471 1:111 *121 10121 .111 3684 10229 4 23611 3079 552. £1440 .11643

£025 220 19112 0) 04*0 11162e 6909 418) 10944 1144 2)03 3i1? 5994 12451 92994

ACTIVITY Days
£914 383 94 211 440 s0 14 39 121 46 31 41 29 1£ 94

l9ss 49S £14 324 S00 66 so *5 1*6 5) 31 72 31 91 1)4
1995 364 Sir 149 554 61 96 s0 044 59 44 14 33 ILA 1ll
z00s to& 143 394 4*9 99 Ala st LOT 41 4b 43 all 134 23
a0ts 184 1)4 42) 442 114 121 40 202 13 42 46 41 114 244
£02s 60 144 4154 495 121 131 b7 216 1o 49 13 43 I18 30£

PA I6061"W661LAD6S PAKIICIPANIS
19T4 43* 11 .)231 44I1Z 43694 39144 19294 13656 34913 23849 9428 £0936 19042 2843) 2)976

£961 1281 496,59 ?12 4F804 34142 31,145 14412 39216 5314 964S 11494 20329 3S021 21214
199) 60041 IS22 18129 S.9034 40236 33V36 17931 42310 2714201 10ISS 1.40 22266 41722 3043

z005 64)1 414441 4813 78910 *7092 3631) 14929 44921 29245 1064Z lss 1355 4199 47560 44,4

£0t5 9)7)2 64492 1101g 00734 49*80 78349 ti86r 41210 30610 £110) 1141 27554, MS1 5224
l0ss 99163 68)18 90164 43494 S2844 %4021 16198 49404 32171 01491 15045 £44 41 642 5 11414

ACTIVITY Days
£914 20"0 7)1 I)48 2414 240 *30 211 11 2)9 M4 245 142 360 -bra

£901 2446 394 les0 2740 324 440 233 140 214 184, 244 140 447 433

£995 269) 641 141 218) 19* 496 2S2 023 296 217 lei £4 554 62

R005 3214 474 £69 2922 462 533 249 41, 319 2)0 3100 160 434 102)
2015 3401 109 1966 3040 519 543 2115 930 331 260 1 1it lo 104 &M9

se0l5 3619 141 2056 31)0 549 392 299 910 3)3 SA0 333 1vy ?1 1343

PA PHILAO6LPMIA 9 011.04)4 PA6I*CIP6STS
394 *4014 176. 4284 l~14 441 445 760 8867 704 440 211 494466 71312 109244

1ies 14144 14U161 1496111 114777 87*0)4 439498 247209 9*0740 744970 245902 239790 Malls) 96s811614547

£991 ta*1910 14S9110 17110S z*21794. 904188 411140 210940 922564 SS4626 26*091 24491 720)00 947327 942603

sees 166734 L484137 17*8244 1211141 9497s) 64813 214316 912834 583415 240574 249743 529363 1024678 102310

l011 £912849 1103734 174444 1277437 986 50 498230 2
79804 941411 5104?4 240791 2)1'.)9 $37614 1010090 1092345

&025 1931916 1707892 144494 *4119 £051069 496)1 Z6*037 94060t 511)6 Z)17617 2)4099 941612 109402* 11344

0CT19175 O*97
*974 Ss3)2 13)60 31944 414471 1329 9244 3969 £5144 7572 44415 4)41 4011 9465 1*933

Less 424) 141)4 40080 4380 6314 9134 419 17947 5010 4942 4314 3913 *0966 £4k29

Ms9 41212 14)07 399.14 6447 9430 994) 4270O 16292 3927 £17) 6240 3900 0093) lo9e9

EGGS 10643 14341 40)40 04994 10173 10*59 4)53 14409 403) s1*m 4341 3943 12490 233864

z0gs 13141 14479 40496 6497 10173 t0296 42 14834 41*4 4111 443) 3599 1315 2551

R02s 15339 14411 404£ 439)0 111*.9 £034 4429 1699 6132 4367 4425 3912 13409 £4952

Ph PIKE PARTICIPANTS

1974 6)31 I84 671 S80£ 4176 3991 tell 444 3210 1224 L*97 2*951 4052 3553

6£9 £3240 12802 10300 6721 6666 7914 2112 M?1 4765 £491 2242 1441 4119 4205

199$ 207)2 1944 19%30 13210 10402 * 9040 4102 10794 1203 2418 3191 194 10966 10410

£005 2802.1 27719 24*03 Mal8 141.56 02044 31 14151 9834 3123 4))4 7331 1)504 15231

£6i1 55410 3212 32704 2Z4*1 19099 *ISM 4940 119s5 12107 3633 1737 9234 20220 20)1*

£621 4)2)1 3oll0 39161 268) 23446 161420 62 2146) 141145 444.1 6911 1102l £4949 2549£

£914 26 12 203 342 31 56 29 96 35 23 3* a1 54 7I

£9115 449 109 103 414 4) 96 43 141 U2 3S 40 as ISO 1*6

1995 I1 141 444 402 105 1)2 45 214, 19 56 10 40 14? 221

2005 1041 2*2 So*0 094b 131 116 as 3? 104 19 9£ 531 206 332

"0*s 019 244 713 1100 200 224 1l0 341 Li3 104 its 44 211 414

ROES *491 31S Sys ti86 290 210 13 4)4 140 130 *37 i6 3)1 11,1

PA SC8551ILLL PARTICIPANTS
*974 111199 103190 1064649 74953 $13 45613 L4429 59496 31.43 £1446 1690 32316 56321 546*4

£965 £10144e 112513 1115099 1746 72194 *9092 92441 42802 37139 1)241 tells 3£)5 5*54 *e 4472

£941 1*0173 119723 1220*2 #0tt0 S8232 )234) 2SZ29 4425a 42222 £5972 1938) 1331 56240 11144

2000 133194 129453 *J1309 81142 44163 $T17 21708 1*219 4)742 *4411 21113 36S32 4164 et01?

£815 14,371 0*540 144413 97142 14344 4271) 30265 11726 90034 Stags 2325£ 396170 194s* 145)

l02s 196S0 143*49 145603 100150 4713) 43)1) 30412 1611 I Solis 0172 23516 *1123 9141 9*40

914 405? @I1 2414 4213 553 bi£ 242 1013 402 304 412 ass 1 kill

Ives 3431 97.9 2446 4042 47) 122 IT? 12) 4)0 as? 418 214 44 060

199) 4016 talk 26*2 4359 534b 7t0 402 13*3 456 302 6 24) 111 S010

£001 4490 [01? 310 41194 626 640 410 143£ *is 326 440 £6 904 1225

lo1) 541) £141 1290 491 149 924 4612 1)75 144 31) 104 300 1044 k%4?

2021 4214 £171 33*4 4927 906 934 %467 15l3 5)2 47? say 510 122£ Me1

801 ASSOCIATES. INC.
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TAN 1. .l.b-
96 0

lCIPT10k 9N L4 RICRI6*101 *CIIVIIII6S. 06N066*P18C PROJVCIIONS T0 2.*29. 10569 ISLAND LAWN
66C66IAT1I SERVICI AREA. BY COUN1Y Gm0UP-NIOGN G60976 Stall$

4"Ti~~iIC DAS001TO9.DS

MIA6 swin Picnic Path SICYC G0AT 93361 HIFT CAPP NO666 lNcvco So&# nII
Tom6 -04lma -41NS CDRIVE -LEING -914S -tNS -560 HIRING -INS AI6304,6 ~SW -ING amLp 169061

PA S"0006 PA6IICIPM6IS
£919 20649 Z6r07 81878 11.989 9*99 9325 6229 £2034 7140 3442 3990 6119 43 681
£9DS 91399# 86 90 86030 19093 £3291 t1tl0 9S46 £513? 9729 9130 6928 6399 19970 111144
t999 31111 2Z9917 30296 a1es6 19912 13399 *074 1704? I1007 991 5029 9923 1.7£? £9994
800 A""0 e3009 31703 8951* lar0e 13026 * 06966 12364 999 Sale 10*00 1012* li1t$
R0le 9011 3*911 373816 *1897 81309, 16"7 7t 5 les 0932 13*3S 990£ Gass al66s REISS 83170
s0as 95001 "O9le 90106 29600 23167 168*3 6261 Z28696 1*91* Sa31 toss 12992 82903 8*360

ACTIVITY DAIS
£919 G1s £01 305 969 or 131 *1 220 69 90 93 is &as 969
lo0s 656 230 *90 63 68? 173 as 219 109 1* all Go 101 I*"
1909 sib? as9 70* 1206 60 19* 97 3HT 19 93 111 79 283 355
z00s 1315 8* 6 1332 10* *20 106 393 £34 113 137 63 8*5 993
80ll 1378 319 16* 39s3 286 899 160 396 140 135 £92 98 306 946
8085 115* 968 999 15*8 839 8*0 £32 9382 £63 1e1 1*3 too 391 *31

PA SULLIVAN PARTICIPAN7S
1191 3i19 3669 39S9 893 1763 179* s0$ 2235 1*7 *30 *19 1379 Ws7 1996
£90s 396 3069 3993 96*? 1909 1i00 009 2232 19152 5*9 *71 £1s9 la01 £731
£999 9189 We2 9*05 314S 8390 2106 90 2R60 1103 *90 791 1350 829a al99
2009 967 9569 *2 J222 8513 *129 954 2510 £711 *5* 796 1318 8*02 8537
2015 s103 5813 529* 3138l 2993 899* £100 80s0 £9"7 10* 9£9 159£ 3 199 394
8085 5193 5885 5306 37S9 3069 2999 106 8990 1978 *99, 923 &si* 3870 3326

ACTIVITY DAYS
£979 tat 33 98 119 1* 2* 13 92 1* 10 11 to Z3 IV
kiss, 513 33 93 659 to 86 13 98 16 it 16 9 25 36
Ill5 370 39 30* 663 as 31 a5 90 Is 19 Is as 32 so
toes 1oo is 106 £10 as 31 £s s0 10 19 i0 &I 3S 5*
2035% 267 99 Ig0 208 31 3* 16 91 28 IT 20 %8 .7 1
leas 885 93 150 3V& 33 36 Is 50 82 to 80 12 69 11

PA SUJSQUEHANNA PARTICIPANTS
£916 2.0162 84001 *9136 11006 11181 107*9 970 13035 a676 340 9029 7990 10095 93*9
£9es 8971* 26983 Z9552 80106 1946 12952 966 £6331 10611 690£a 9691 6999 16*3* 13*S
£9es 37359 3S56 35660 8916 1672L ISO@) 13991 19939 18919 9090 996 10609 1930 16299
Ro0s 93505 39*9Z 90l9* 2862 2003 67992 ba95 22S31 k491 9109 *70* 1230* 25160 ass6*
loss 9906 9998 95381 3Z5)3 1461 806712 9321 8510£ 1*105 6292 1560 13969 *70*1 8l060
8089 59691 4935 50019 36096 *005* 223*1 30398 2117? 131 639 0360 1943* 30638 31900

ACTIVITY 0673
19794 760 209 5?? 6099 £00 ISO 19 859 9* *7 103 *9 199 L01t
ties £032 812 69* 1103 13? £90 99 318 135 63 It? 78 16* 816
3995 6333 300 G23 1913 805 23.A It? 308 91 105 £30 0s 2*0 398
8009 160* 336 930 1604 z2 8*3 £38 932 199 129 197 9* 310 506
Rats 661 316 1036 163 2*6 ai9* 1*& 905 £70 358 576 t07 365 *80
l025 *3ai 61* 399 £909 309 389 5*5 536 I96 175 196 117 919 ?30

PA UNION PARTICIPANTS922 Sf
£919 £9sa0 19193 80839, £499 9306 6903 3951 1999 1396 3309 3390 6434 28 61
1909s 29199. 2.035 23106 1660 t617 10418 4.687 13379 6198 3e3t 3906 7399 38087 £6028
1995 46*83 26600 81166 39190 14Z95 12015 S360 1931 9608 086 9906 6529 1463 98315
8005 3*814 89030 30163 88607 1662 13632 6019 £7ls$ 11153 9689 5135 9*09 11769 11*91
8089 3188 336668 34242 81088 193496 39819 6768 £9889 18501 9973 9725 t0959 Z0*29 Z0779
l089 93601 361 311t6 81619 21163 36019 790£ 81169 13161 3905 *929. 1821z 23315S Z369%

ACTIVITY OATS
119 6*1 579 965 074 6 ISO 13 03 206 s0 57 09 So III 1TO
1i6s 699 809 56? 918 £13 193 79 244 93 69 90 Go 399 230
l995 1061 833 686 1099 1393 17* as as1 101 69 6t0 *6 £91 314
8005 1811 836 119 1166 119 800 96 319 18£ 100 181 79 *39 "a6
2019 1686 209 g00 18919 805 889 106 3S1 136 116 160 66 819 905
A025 1607 316 679 1907 835 297 139 394 150 13* 153 98 Sa0 5*7

PA "AvNd PARTICIPANTS 6 31 S2 Bs
£916 2800 8138£ 81697 16111 9697 9696 6939 12129 1693 3199 3*6 *1 922 16
go65 8*as 85689 86547 11736 68970 1 1692 139? 16318 9653 3197 916 7331 £3060 11831*
1996 396682 38868 32067 228196 1686 19116 6169 £6886 13906 9308 5520 9502 £6093 £1003
leas 68606 39056 39617 87060 88098 1706£ 0166 88005 &939S 5853 *961 16797 83191 8879*
2019 90066 931968 66696 J29*0 2*795 8116* 9*30 85179 16916 *068 7661 13912 *003 211102

209 001 98909 Sl531 8747 1 H6, 29119 £1029 29917 1901t bell Gaza 14003 33*10 39919

1914 A79 368 50* 903 66 192 i1 *32 6* S7 of 9 £21 W*
i9s% 966 819 610 078 328 I7I 05 819 103 1£ 99 59 16 a*9
999 6128 81l 118 1889 118 81# 101 313 130 97 121 18 .90 3*9
8005 £601 Si0 009 1465 88? 2* 130 61 is? 129 667 as 350 5ob
*059 3931 363 1063 1*00 263 300 153 908 369 I59 17* 103 361 *59
*089 8302 995 3210 3900 356 3s,# 17* 576 888 to? 199 i30 996 -003

PA w7001N6 PARTICIPANTS 02 IZ
1916 13446 1366 309319 965* 6319 6160 z010 7609 5106 8889 83*1 *897 18 52
1965 19981 65466 31658 31048 7186 1029 3199 980 9160 2379, 2*311 9660 Ti6* 7089
199% 17086 16776 17139 68816 666s 1639 3910 9636 6896 8-696 2069 6893 I673 0*IS
&00s 20669 16016 19852 13128 10696 6616 392 £071 7068 8735 3830 5009 1019S* 1060
8013 21330 30901 8131 31369 18080, 9991 93110 11lt9 1601 Asia 39S" *6ts 149 £616
8085 86935 28896 88789 1690? 19699 102*4 GATT 869 0329 3151 3066 106% 1.037 69311

ACTIVITY OATS
1079 939 189 330 669 56 9t 95 141 55 is 90 I7 6E 16*
89ss 599q 136 1?$ *1 13 £03 SI 1ge *2 99 As 39 809 191
L909 *6* 196 596 669 01 116 95 £61 Go $a of 4£ 129 I*9
*00S 165 1*8 969 7s1 10? £8 68 209 7* *1 is 9* 140 2a0
l059 061 179 498 o88 8*7 £91 70 887 69 78 06 91 0tl 9*
8089 9*1 £90 956 ass l*3 I9O 79 263 91 05 69 93 tel0 33

306 ASSOCIATES. INC.
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1603.1 t.A.7b-ARIICD*TIoN IN 14 RECREATION ACTIVITIES. OIN'30APHIC PROJECTIONIS TO loss$, lOCKS ISLAND LANE
RECREAT1 I SERVICE AREA. SY C IUNIV GROUP--I. GOVIyh 1Malls

**I~lgii, 0*95 IN THOIJSAND3I

St. *ICE 60L..
Ages swimN Picnic PLEAS ARM1 GOAT FISH WNWU CAMP NOI NOV03. SEAT "I"
VIAR -MING0 -KING DRIVE -3.1ING -3kG6 -ING -ING HIKING -lUG RIOM9 $111010 -ING GOLF laws$5

PA YORK PARTICIPANTS
a914 191116* 14372* 369921 13566 9336 63353 371542 107009 *6749 29732 31161 99934 96343 04469
ties 830363 21*6639 22027* 137202 314S00 96402 43420 123107 1901? 323*3 360*1 *Bass &196Z3 11666
1991 26116Z 243926 249764 16003* 136003 11007? 49119 13964* 69912 3119? *1163 172631 144304 140920
g001 301369 271304 27180* 200261 156417t 123003 99400 134639 t00133 36660 4*019 6S903 16731S levels
j0gs 339910 302632 309723 224996 119061 137301 *193) 112402 1S19I0 4296a 3144* 9*311 19193? 191S1A
20ss 373134 330030 337313 2447199 196*31 IS0)9* GISTS 16141M 122105 4*&19 3*21* 10416 213466 22291*

ACTIVITY DATS
1974 6463 1*14 4463 6224 610 1l22 391 191* 741 S32 191 *9* 1239 17*1
le61 6331 1619 317* 8316 1133 1414 *91, 2261 637 4*3 610 130 1366 2426
199s 1001 ali1 S1*9 9723 1403 1*1* 769 2609 1?7 190 9*4 164 1924 3126
z001 11334 2331 *395 30*50 1*99 1604 661 291* 3090 931 1073 *90 2233 3641
jots 1322* 239* 111 11130 1942 203* 963 32*0 1219 1123 1204 ?2* 2316 4*67
2021 14*11 2111* 7134 13319 2164 a203 toll 33*2 1330 1271 1306 162 264 S34

NJ 1TOTA. PARTICIPANTS
197* 4136120 44S5332S 4516299 3309931 2311902 1949763 640966 23612 1616234 717290 123349 14*27*4 2400906 224199*
Ile3 371091 3260323 S446*9 3923661 2905649 232213S 1003103 3020992 19a231 602390 66506 1699146 301493) 300913
1993 4*23700 3969J33 6144161 44*1117 3401933 Z642236 1139370 3416666 216639? 660273 944350 19119*S 3440*60 361113
2003, 7*4*282 6624612 68 11M 49S1402 399954* Z94965? 1271*668 3776516 2412560 959*63 1099309 2320612 43693100 432*026
m031 61*J*14 721299* 143*359 S396*24 *313014 3223225 1391244 4101096 2632920 103196S 1201601 23116 466424* 463390
los1 01915136 11363? 1945441 5106*2 4683346 34#6*120 196022 43965*0 2627396 1090991 1L29262* 241329 3030361 S324145

ACTIVITY 0A11
&974 1*9132 36199 1014.64 19e91 22133 26*43 1333? 45946 11427 13*6 16913 11692 31012 46462
Ives 1342417 46334 121601 13330 30059 34112 13s6 34*21 20*37 113*2 21302 13013 40039 6030
3991 2323*0 3212 1*1665 24008* 3*346 36796 1606 *20*2 23412 213431 23307 34342 413*4 63003
l001 269331 37239 35*393 262012 42551 *330* 20200 690226 2*313 23039 2*143 13910 34609 102149
2631 32036 *1998 1*V900 2*099*. 4 769S 419 22063 73*06 2639* 26236 2G6*4 37216 *0623 13710
leas 347423 *6243 161163 299505 3211 90690 23160 61291 301 3019* 30371 16376 *612l 129232

NJ "RoomN PARTICIPANTS
914 *461 39*42* *10673 *446S5 326*71 270662 120333 342916 222326 924*1 30165 39932 343294 3303*6
1969 13$*41 6*23*1 61939 411469 376863 301313 133401 3614*6 24*393 9694 133001 211230 4103261 *04Is31&
a99s 620233 1329410 1M493 544143 433043 33466 1*6429 *103176 212,62 103603 323239 231S39 4*156* 412S
200s 90173* 796922 639592 392136 479799 363793 3*252*b 45*69* 297439 311709 33734 2330 313236 36991
l03s 913333 6369 6175*4. *359*8 SZ060 393073 174643 466639 31361 316706 141364 210931 339328 9904*4
2023 1041393 9&5246 931119* *171? 360633 420962 367037 321211 3434,1* 124723 137641, 26630? *033"9 *40449

ACTJVITV 0A11
991* 23i1s 163 3*203 23*05 3301 3910 3914 6)46 2416 3662 2313 1332 41*0 726?
Ives 21929 5162 13634, 23373 4000 4417 2330 70*1 2616 326 2*49 39* S313 9309
g99s 3866 63S6 1737 26325 4674 4696 2361 7621 1963 2726 2e36 3713 *133 13206l
le0s 3S466 *162 L66 10323; 3281 9)61 2363 6310 32Z44 3062 3131 161 *370 12932
l0ss 36446 1323 399*? 32395 3171 3160 2176 9209 3466 3392 3371b l0l1 74151 1346
2023 41403S 719 21290 33623 *233 61*9 2973 96*2 3729 3*62 31*6 2324 6037 13*01

NJ 61366c PARTICIPANTS
k 1974 37773* 33016 S13*0 405411 211333 22S419 6*339 330*12 167493 661*3 62315 17761 26323 2*3706

3963 *33379 606326 *32*J2 44S*83 323*46 2*9033 9S41* 3414971 205.413 9133 90915 192334 342276 3301311
1ots 66702* 623033 *46100 4*0732 3*6539 336622 96396 1*9)52 213416 90796 93736 19*669 37124S 3*6390
leas 71261* *31S0* 6*5397 411391 36S491 263892 301106 355953 21*%03 90993 9*139 201130 394404 399952
s0ts 131d*3 64S3 6*1*053 *30086 1733? 269J60 103203 363044 220456 90930 9033S 20*.393 4l1333 %23426
l02s 13042,1 660233 *656* 469232Z )92*72 214660 30333* 3**792 224632 91344 100330 206121 4262? 44514.1

ACTILVITY DAYS
1974 202*2 4763 13462 2*037 4123 3)313 1339 1293 2003 1619 2264 1443 3430O 313*
R98s 23694 3265 34906 2019 332* 3*79 1301 3649 2200 1939 2367 1477 4t"6 7376
193 2377* 3393 14990 2*43 5671 379* 1346 6032 2264 23*0 2333 14*3 4344 6394
2oos 27230 3463 13276 24*05 395* 3696 3393 6196 2123 2260 24,07 1466 *642 9309
2011 283*2 3322 33464 24436 *170 3979 1*26 632* 2369 2*00 24)1 1301 30*1 9
2og3 29332 1397 33113 24413 *3317 4061 1*37 6456 241* 210* 2463 3316 323* M0ae

NJ HUDSON PARTICIPANTS
3974 413)449 40200* 4137*9 286030 194*43 153370 76396 219332 127*90 61731 33036 123132 201346 l63217
lies 4304* 4191369 425079 294*74, 233039 137*22 76417 223907 130233 39472 36S3 12*452 226V49 234099
a99s 4679* 430312 *42693 31076 233431 *L65164 62233 232614 13*068 *01113 39299 1319*3 232316 24*4
R009 *96631 4506 4*3523 326620 25134" 17336S 86368 2426*9 3*4*64 63922 62243 136393 216367 27@6*
l03s 329O4* *12072 46339? 34389 272912 162269 9079* 234213 349360 6*32* 6S433 ~*427 299263 307337
l02s S51495 493039 306816 33993 29046* 39063 9307* 2*4636 136303 66106 63S3 3112399 339317 332660

ACTIVITY OATS
3974 34220 3410 97*8 3*30 137* 221? 1212 leas 1333 133sits33 263 36
Ives 39603 3514 10013 15218 216* 237 1244 4269 1)60 1223 3333 973 2936 4*43
991S 31417 3106 30,15* 13936 2461 2452a 1303 *303 143 1313 1337 964 3263 3*66
2003 990*1 364*, 30669 1*39* 2133 2374 1310 472 331* 33 3610 3029 3600 639S
2033 20332 4033 111?? 11022 3023 2106 1441 4961 1393 1106 1694 1016 3696 1232
202s 21669 41* 13*1 1386 3263 2633 33065 3203 1*66 147 17*3 1334 43*4, 193*

NJi NU76IPOOm PARTICIPANTS
3974 SAM1 49933 33000 3M26 26203 2122 10133 29026 16633 601 6Sa1 36479 2*914 23104
lo6s 13963 69422 73362 9116 38664 33196 M*IS 40232 26063 10342 11933 22*12 40611 4003*
Ives 303999 93431 93596 10323 34103 42960 39070 33996 3314, live& 1*149 30014 37*61 36519
z00s 130453 336260 L136910 67161 *92*6 33693 23631 *940 4316S 3*6*) 20362 37331 14066 7*9*0
l0as 134666 30*690 139693 t02601 62131 *32*0 261063 163,41 31344 9*22 23760 4399* 6699 93330
l0ss 160603 336903 1*2263 119003 97362 13134 32130 VI10 399*9 22434 27717 309*3 304169 310363

ACTIVITY OATS
3974 1903 61* 1192 2280 234 3134 1*3 33 201 13 23* 134 SSG 136
I96s 2643 *30 16*3 28.30 349 466 221 740 263 all 264 372 163 903
3991 3999 06 2397 l629 316 *29 303 1000 362 341 31* 226 112 3339
sees Sit$ leas alas 4661 IS& 6 319 1249 477 430 4*1 263 990 3636
s033 6313 all% 3394b 94)2 934 926 447 141 362 647 Sea 330 1361 239
leas 7379 1363 3107 Gill 3001 300" sit Me3 *11 644 639 Soo 3396 26"9

IN3 6100(36163. INC.
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TABLE8 %.A.l144AIICPAION 1IN 14 RECREATION ACTIVauNS. HROwnapNIc pROJECisaws 10 Rots* IN". ISLAND L&
A6CRIAI£0'6 SERVWICE ARIA. 91 COUNTY GROP-NEN ROIN Siegel

eACTVIIvu "San £6lowsmost

AM@& sMR PICNIC Mail GICIC SOAY $IS" HUIT caRP "NRSA MICY Ses No
"A -041116 -RthG DRIVE -L£ M -I* -ING -INS MUSING -INS SIOINS SNOW -IN6 0001 Taal$l

NJ Mso~Cap PARICIPANTS
£914 Make14 200347 213021 £34449 £00111 Isl0s 31344 £t0086 ?Sags 33148 $ails 6400 81164, £1444
£oss Me1 219 1 46696 a31351 1b391 1364 109910 44444 £417 galls slot& 40116 009 £1461£41043
1995 328900 Mo5ve 294i339 211,10S165430 £13 12 04 2 se3at £ase 04199 ba32& 41'4 92614 11141 £1646
2006 319044 3336010 341200 230143S 19464 1*9380 GOO3S £91444 121914 44248 61144 tells& 21311 I20OM
less 4231234, 314026 316193 a219016o 223131 144144 4190 212641 lis91$ $2921 48041 Mass0 14869 21399
l025 46911 allies 426344 30641 230441 103799 14*012 23.133) &41So Mss1 a639t £306U3 810612 a61e41

ArltVITY DAYS
1914 163 tell 1013 9011 1013 £341 S11 st0y 689 420 ASS 95 46 8220eas
£9.1 10011 ails 4014 9144 £411 1409 104 23le 913 Us1 1009 619 1@44, list
lots £2.114 2384 4900 £1339 141 tore 0M4 2931 84 2130 Lo?59 e 2269 4189
2001 14131 a6o9 1995 82913 284s 2U94 943 343£ 13a3 £240 £32i 199 al39 1226
a01% 14100 sa99 da11 £141L6 2499 2449 L011 3630 l4st £412 £414 a"4 b1ll 491
l02s £6193 3104 9ils 13219 2194 2700 Lis1 422 1421 14I9 1413 94 114,14, 4938

NJ OOOL11 R PATCIPANF8
£1. 460 39.26 . 0. 9 303042 209370 £18t24 11941 233241 1496" 41321 6442 £3691 2141233 204830

too0, S3486 463112 30114 310901 *46#90 2129S 93034 26)3 0434 "S 7112 03494 £42440 24124 203146
1994 434421 3690 364111 4J3404 321029 233813 888399 330923 218149 60040 93410 16*604, 31.240 33.31
201 119019 61116S 45332 4640)1 311022a 20029 12399 349140 231461 949071£06022 210914 40493s, 422138
"is6 191349 102362 13J 1234 334990 421202 31030£ £39320 401144 242349 £03492 11943£1 83211 41Z22 416292
s0ts 012260 141113 166320 363931 44310£ 34640 £3,2210 443024 264,201 183434 830129 252681 499446 12912£

8914 11414 313 9633 10434 2041 2412 823941 4 £461 109 1242 1117 £1l9 261 443
£961 2I014 4)46 11164 20)93 2823 Siva £311 3038 1932 1402 l012 1243 3008 422
ties 24393 3012 £3461 23911? 3330 37.20 £114 393£ 2290 2132 2344 1436 4451 046£
2001 26062 1399 13063 look6 4139 4221 2003 4496 2360 2332 2430 1400 131 l0a1t
"s1 31340 4149 1431? 2013£ 4490 4441 2211 1404 263 260£ 2912 lif0 4008 g1134
l0a1 34449 4419 £6012 2043£ SIVA 3100 2420 009£ 3113 3113 314 s91£ 0409 13044

11. 1U6SOUTN PARTIIPANTS£
1914 3)4110 314199 3Z4290 ZJ602 143243 £42190 40132 £64.001 111639 32491v 61214 103104 110344 119101
£l01 4214409 39149k 4021937 I*4)044 216462 81601 13031 221033 £43211 43033 44020 121113 82191 223169
1995 112341 461013 471434 346313 244357 206485 66149 24434£ £718234 401 160?* 14964 281036 20112£
z001 1063V $11414 3)31)1 39361£ 301099 234909 100949 300433 £93999 1131 06124 169407 329401 340631
l0ts 433403 01092 398400 4346639 341294 264448 £82144 332236 2130 04422 960,4 £011164 312023 390392
2021 713094 62246 6421%4 412202 34639 26981 £1111 319040 233363 90340 101016 802623 60922 43162

ACTIEVITY DAYS

£914 lasts 2110 1422 84112 1421 2066 941 3211 8211 8006 136£ 0o? 8811 3440
tool 156l'V D43s 94446 £4244 223S 2360 t192 4043 £313 £3410 1414 959 2908 1063
lot1 £9162 4041 1093£ 19401 2622 3014 £409 4604 1031 1102 l6s6 Il3s 3491 4496
2001 22019 4324 12321 23323 3333 341) 840£ 11419 2106 2014b 2109 126£ 64 alas
lots 231)9 4967 1361S 2309 3626 3642 £161 4011 2343 2300 '236£ 1418 4669t 941
2021 25194 333 14120 14631 4224, 41921 I932 4106 2140 2134 8520 I1 Sao1 £6694

Psi Panels PARTICIPANTS
1176 26203? I3s96 243360 19V2,49 141092 Is61a0 31141 £3213 9613S 43214 44464 000 141320 142104
ties 3430444 306181 311151 235b49 31661? 340460 41423 £04114 114233 46)94 3529034 10241 losse0 89113
996S 4]9902 390499 401101t 2944 230391 116932 16392 226143 £41471 9344 4136S £2614 24119 231432
R009 630042 64632 461140 35F244 28£340 233944 94320 272s£9 l31131 10066 03224. 813381 301000 310914
"s1 99611 Sa217 341239 401341 31903 243394, £04122 304109 199742 11661 91110 M1132 363314 3443101
2021 433200 613232 309611 434343 330734 244132 &144604 333200 211934. 83112 100202 101*40 314414 404,41

914 £0434 2293 4224 12033 M47 19 624b 8122 1044 011 £139 712 £913 3118
ti61 lilts 2149 1483 126)4 1690 2099 960 3240 £241 1844 ties ?$ 211 tt 4444
£996 glass 3469 4219 £4294 23)3 2419 1241 4122 1403 3456 189 944 3308 4202
2001 20901 41k2 I102: 19261 3124 31SS 8304. 4910 8929 £911 lose 114 402 711
R01s i3l20 444S 12310 21341o 3110 3%43 3496 S6£2 21l0 2194 lis9 1296 6140 041
2029 235994 3004 13433, 22131 3921 3694, less 6£31 2315 2390 2344 140£ 108n 94191

NJl 106Am PAAIIC3P6N1S
£974 91112 164641 109J0 111619 63364 11333 34344 93933 6444 2360 29004 61141 632s0 14304
£963 2611 1629180 271161 163914 144503 12434£ 333103 15342 £00364 36333 44?1 01244 £49iso 34041?
I"S1 33414 324442 J32148 234516 £64146 *1Sk391 41304 8330 122041 4464 34864 9014 £9433S 190344
R60s 410714 34946) 11646? 23563 21102 1201 1 7414 206134 £20123 49144 432 £11124 23130 234021
2019 4S£151 60&194 406439 269424 24224 £01412 03233 226133 130133 32943 10294 121141 239044 241092
2021 416309 422204 489442 303033 219420 £97798 M061 237304 13514 3441 14144 187919 27643 29014

ACTIVITY DAYS
1914 5612 £432 4019 7123 712 £134 34 l611 643 411 46? 421 t096 £180
1966 £03469 2109 4410 10210 £421 1621 M6 2911 3094 601 £041 424 also- 306
£991 834810 Ala2 1104 £2423S 8694 al22 8010 3330 £329 sees 8236 113 assi. 4301
2009 81611 ills 65 13349 230 2324 121l 4033 1106 1267 1394 st3 30l Sag0
l0gs £1139 A62 9404 14914, 2416 271 £324 4390 £440 £440 8111 no 3444 4844
2021 10990 3%32 9602 14963 204£ 2699 £291 44.11 1129 1194 1195 980 310s 4693

NJ PASSAIC PARTICIPANTS
1914 Bills) 304172 333119 221)40 314146 &sta16 31431 31331 108124 4174? 40641 9712a 10479 £46014
1959 bass)$ 32J4991 13419 243243 36140£ 141811 43213 £110092 ££9204 49944 S3*3 101994 191399 104814
1ogs 393149 339140 369911 24611L 202)96 £3481 6824 20.3042 121110 31333 17919 £1439 2s4801 214139
2009 438392 392420 404411 299l 22130 £73204 14432 22314 139103 33414 63413 11311 244434 240410
2036 414693 421406 433109 31336 249183 106,694, 60343 23l1s@ £36249 S0692 401330 132101 &&g)s? 819036
2081 50164 04442 494979 324444b 866316 194003 64341 S8431 131644 40649 1198£ 3a 9 "" 191 &evl& 4lot

ACTIVETY DAYS
£91 11330 2441 1141 13029 talk tell 981 311£ £1l8 44S 1ist 19 s6o" 1144
£oss 133d6 2931 63as 131343 £041 2136 1004 3412 £26 £06 lost 01is 2419 so" Ge
9969 14964 31 6339 12699 2332 2299 l06£ 3136 180 ilia Isis 41t sell 404

z006 14574 3313 931v £4994 2433 asks £154 4091 I313 £410 1110 982 3101 1192
20i5 £613 Book 94941 £1011 214 aria 1214 4406 3425 £363 1424 996 31.1 4430
202l 39741 3743 10442 least 29S4 8034 1343 44 1711 &1" 3 16 2 O4 3141 1814

I0N AI383CIAIGS. EIC.
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T506LU 1.A.Fb-*S7 ICIPAI ION Il6 L4 RECREATIONi ACIIvI fl§S. fooAaeaC PROJECION To Rlean IoMS ISLAN6 1,61
RAca64aism SERVICE GAS&. of coUNtv asOUP-N34 Ge0ller6 states

Iacugylt OATS In6 T~eOUSOSI

S9. *ICE doU.
ARIA So~l" PICNIC 014*9 81CIC 604? pis" ON636 CAMP "M ei MCVCg. ga1 MIN
"Ma -MING0 -asks DRIVE -L [no -3336 -3IN0 -ING6 min -INGS al0bino slow -ING GOLF TommIS

NJ 001I161OILPHIA SOSA-14J PARTIIPANTS
971 *lots* 946149 4043*9 443963 30*970 43968 110216 341497 71613 100840 941* &talks 33084 2373
se6s 9S3453 76*710 74667 977470 411To0l 340414 14S374 4.4196 Raises 182020 127423 *S9 644017 42426
3999 917499 67631 909004 410704 900319 396 loss9* 936009 37914 13490& &41123 1349 934499 9*024
2009 I3%i39 villas 10*1349 140*09 S36163 449130 309042 97649 Dallas 15231 14064 38946 4610 6"19
lots 14643J0 3133349 114?141 6503* 663639 603411 211939 44344a U31)94, 166a44 161124 346sla WISDOM 14966
loss 133628, 139943 1154S4,3 929061 734344 993994 13736* 70*409 493*37 10634 20683 40*46 1944 los4e944S

6Cf1V111 04TS
1914 73093 slot 4,116 114694 *9*3 9643 A190 401? *340 3630 abl9 sobs 4003 469"
lies 30sso 10 16360 3*4 4*96 4199* *774 16*0 309O *944 "is9 to63 sla1 9736
19o9 31*36 1717 *0961 31492 5342 S146 24 s0bs Asia Slav 34*3 Ms* 40 3*970
Roos 43403 6104 i371) 4t@64 4400 4A64 3000 10)14 401* 36l0 411* asks eggs Met9
lols 49904 9604 Z416 44300 1393 1383 3463 11944 4491 4449 44I9 seat else sel17
s63s 94793 10949 *omb* 49911 at"9 6094 367 1*46 49*6 496 9044 B099 I03as *0453

NJ man6 PARTICIPANTS
1914 43313 434.37 4*4*1, 30419 20950 Iglo0 19is *6189 £3914 4199 70s4 a3se9 g1ass 19109
1o69 91041, I7SMS 9434 393*1 26491 23949 9sis 30662 19491 63o6 "960 17014 *9196 *63"
1o99 46493 47*19 4413t 44534 3M13 2961 I13S2 3401* 73*33 9*41 1064 10001 A1UR4 84696
*009 79464 10916 MM17 $Jos? 41971 3*1*1 L3039 40691 24931 30347 I*169 ale" 44331 49*0?
*03s 67346 11*54 19409 57634 44*12 39306 A6 14*0 446,16 *69*3 title 1)104 *4636 4944 S1163
*079 9)449 6*3443 64940 43323 49639 31614 19133 411 3017 1161 14 S446 *419 9)449 %sibs

ACTIVITY DAYS
3914 1909 340 997 3699 194 ITS 119P 4*1 146 3*0 160 Its M4 SOS
19ss 706* 462 1*14 2172 *ss 331 192 931 *14 144 ass M3 set Gas
le99 *Me 343 1413 *344 844 414 I60 49S ass all ass0 1s[ G79 633
*oos 3044 430 3147 *662 444 411 704 7*6 lo9 M9 6 M3 sit 1097
*63s 364 443 1619 S0f9 304 S*0 7*9 19s its *96 3t3 16 491 124
l0*s 341 t00 l9se 3*7* 930 394 * 40 64? 394 3*4 331 got 469 394

NJ 50*66177 PARTICIPANTS
1916 144193 1346S3 1*6013 30JZ10 7331 61331 *4490 169*4 90904 7*111 *3670, 49716 1614 f3res
less 363643 13333 t6433 1*413*2 9336* 14400 31619 99101 43431 *9344 2864 94309 99424 100445
M9s 2181.91 3611119 39*334. 343*79 330307 8649 312*9 309747 t0s61 *6*47# 31*6 43496a 137683 12*139*

*009 *34460 20719 *1*d6 131o447 1*42*9 95142 41304 t202)14 763$4 3097 MIS* 41993 &Isis$ 140361
201s 26*906 23104? 7)34t9 175291 139909 1064v3 462*7* 1336)0 07*34 33621 46094 19*3 39009 199793
Real *80060 Z743 *953686 19644 146615) 114390 49400 34*991 9343* 39979 4*931 6*s 3999*7 140047

ACTIVITY OATS
9914 9404 1166 3707 4264 736 sea 424 14L3 993 440 S69 81' los6 &429
1969 49&0 44 Ag0g 4*4 993 Laos $3s 171 449 994 1 41* Isla *346
1999 6390 146 4392 1673 1204 1Z*4 SIR 19r1 741 139 19 440 3949 "as
*001, Oil3 1633 4*9i A11 1314 1394 496 slot 693 640 639 S6l Il73 8499
Reis 10313 *010 9319 9311 1999 1939 134 2449 Ogg 997 937 943 19"9 369
7079s 110*0 7344 9144 9604 3147 3473 169 *474 3070 990 1003 999 73s3 4043

NJ S01579 PARTICIPANTS S03974 7959 *1933 76339 70664 14433 3277 S104 13134 10944 4999 4607 la3t 34704 339
3969 94*93 64104 66949 46 41316 39102 072*6 9046 326159 13431 k4939 *6344 49147 46ill&
1999 3*1*3 1~ 1393 L319S bo33s 9911 S3s63 23924 41443 43994 37A To 034*se 34141 9440 93309
R00s 19773 340744 14354 1041 67734 WAS4 76972 6307*1 9*43 *06111 24172 4921 866 gla6s
s639 lat611 140941 164S49 1119* 94449 149*9 3j76 Samos 40091 * 34041 264) S*033 103493 300904b
S079 20*049 316014 16193S 33403 &06*54 67436 34909 &1434 61339 *3396 31303 97363 3L101 37719

ACTIVITY DAS41$DS 
aso14 3047 244 470 3*9* 336 is? 91 797 139 a9 33 1 19 6

loss 3493 16 *06 3400 464 361 *67 9*4 is* a63 397 ass "I9 3674
39es 4*06 0t* 2146 4696 S49 164 363 1*41 476 3)4 44 763 To6 109
s009 4370 3773 3793 S33 as6 946 440 390? SI? 939 944 341 I 136 14
"I03 i 146 3393 3149 463 1044 16591 SA0 933 44" 43 497 393 l366 *1
m07 7996 Isis 4139 4944 1*01 Alto Set 39*4 739 1*7 114 477 1994 *990

oil 03630* PARTICIPANTS
&914 396249 39684S 3701 264931 197429 340113 61394 *09039 131494 99047 s9617 139979 203000 1"79
g969 399900 34690 373440 744944 *04936 d4161 46404 7144 13*609 97709 40119 11440* 33767) *34374
1999 43764 S3063 384*%6 J7S941 73962 1463,14 10676 *L3033 333 9*330 s*649 33109 *34*99 MW19
ROOS 43*403 Ali*ses 394233 *6313 *79943 L7J464 1*96 737401 340409 97340 4760 319222 746917 *446
sets 443694b 390444 407*44 2672*0 237484 177533 F4690 221313b 14113 3793 44)60 1*3936 799469 ROOSTS
R079 49,*441 396467 4064*4 *L91 *435*0 160493 740*6 7*4100 144067 S*6s0 41460 13194 262S53 *1404

ACIIVItY OATS
3914 34019 3014 6394 39349 Loki also 1049 3496 3424 3094, 3490 IRS 3994 alas
3969 39066 3343 6703 1336 *345 ales l06s 3194 1443 1213 1434. 64 R6s6 Gut
39s9 34394 AM3 793 34*23 23,14 so10 WI* 3el7 3469 l30 L484 640 S0s0 9919
7006 34943 32*99 40114 L47*0 *311 256S 11ss 4009 Isis 1439 1449 61? 346 0103
"is9 37933 M33 9140 goals 1*,11 2409 3169 -4099 3941 3904 %903 6a" 339 644
*079 37911 Sill 9*49 14793 a133 falls 1704 4112 3994 3994 1971 696 3436 4111

NJ 64666* P6R7ICIP*NISase
3974 9*41* 9046 1 933 Sofas 79936 72734 30349 *6999 16476 7196 6496 34369 246401 936
3969 4026 67940 44010 40473 3319 *s*03 31649 as79 ISO 09*s 9306 1093 39117 3984) 3)44
goes 06294 Iss*9 610247 SI77 44376 39943 34*79 4476 76969 Islas k3904 74496 41114 Asses
30109 30430 9776 99420 7344 94933 4427 70176 99*77 31936 13194 14944 30434 6936 GRIGG
lo36 911192 331410 139934 6439 10841 93914 *4446 46144 47430 LA)W 20044 84920 19441 76934
B079 194933 3367*6 34306 303734 64068 43369 8634 76349 93376 36904 23440 Asses 111343 SHIA

4CII1I 933 41
914 lo30 431 late *733 IS9 M3 34S *2 R03 344 234 394 343 403
1949 7444 S44 330) s474 336 434, s09 G13 a"0 Its all 393 -bib 13
1909 3*43 419 l6st Jill 447 Sal 796 646s 33s 84& no 16 G3 m 304e
*009 4400 63* lies M60 41* 64 3U3 t0ss 39& 50 62 21 MI! 3449
"is9 SIDE 9"6 146 449 3 ITS70 164 99 Ills 413 444 44, 1 1 3030 M4 61el
1079 A396 3370 M*7e 9364 930 9*1 499 3967 S96 90 40 Sal all2 3 a1ges9

136 Associates. INC.

IV- 187



IMI.U4.A.jb-PRI01P1101 in 14 RECREATION ACTIVITIES. O61NOGO80IC PROJECTIONiS T0 2.025. FOC46 111~ 1*6*
RECREATION SERVICE *At&. 57 COUNY 680*W-MI*65 660164 Stalls

*ACTIIIy DAYS IN THOUoSAN1

me*7 Mn5 PINC PLA NIIST FS ~ CAMP *Imse 06769. 15*1 IMI
"M* -0IN6 -MING0 00*7 -L IN6 -ING 0 -11 6 -ING IRIN -IN6 M101100 stem -*6* car somas5

by TOT*L PARICIPANT7S
094 911040A 5160660 90,b&891 637*380 4412104, 35504 1594166 4901934 2951162 1383612 1294606 28061509 46574511 024"45
19t" 99761 9212335 V9t241 6166102 4944966 110694 t493346 3110552 lMIGSi 1156311 1379106 292*023 92414123 small2
I"991*0090369 914431 10231090 MOM16 3518011 4012261 1029224 532041,* 335106 143,1425 1468933 31*6SSS 5923510 991019o
B00S J1712*994 10507161 10014449 71469S0 6039366 43SY663 19S*173 3640710 3574609 1492605 MUSS*5 3306051 6524511 0643729
2015 12119S91 11&2514.1 1W,)6311 8231351 6S31396 4641250 20156"601500S0 30486 1562322 1703291 3314145 'M00M& 1110106
2025 155316 k71514 U2126491 51365S 7021165 491S5544 2214342 G63991 4051630 1432480 810651 $719542 7636549 199345

1914 322165k 16072 213115 314089 43101 1244 21240 4914k 31511 2641 SSSS0 21992 sells 91i"
less 364 60990 226057T 39117* 51130 557016 26464 94652 33340 29959 35161 12491 67263 114300
199 410921 Glass Z364,61 30326 98642 60132 2*92* M0*1S 3S947 34446 37206 23215 74273 a13550
so05 44 903*0 249626 40933M 63717 644 30921 1032? 360 36216 39650 24414 64222 19401
s0ts 46163S 5516S 263213% 4196*1 12135 66573 32541 115365 40948 41916 42239 Ro093 9*514 £r141
s02s 524735 *00503 21*200 436464 10330 13*02 31102 122649 42466 43574 44116 21419 90900 192300

My ALBANY lIOSA PARTIICIPANTS
1914 309304 465324 496Z31b 353463 244922 209630 97710 273113 173393 11962 11009 *S1411 Ea305" 83199£
goes 514161 S3*11 S46135 309493 2010039 230362 10613S 301233 189196 60312 6542Z3 160011 3026@9 290620
9914 63104% 513342 566630 423636 322430 349216 116016 323S96 204161 84009 52457 132116 344141 342146
s00s 693625 421452 436131 4$8963 36441 271.46S *26364. 349239 2*391 59194 100621 196049 309069 396099
"is1 142093 658S.96 6133W2 46743 39L762 20634S 134211 369196 234925 93 31 l * 06924 209053 4622932 439340
"IS5 763S42 4 .'496 105961 51.3613 417316 103416 *41J06 36254 246441 96341 *12146 *16300 %58916 4A4M3

ACTIVITY OATS
*1974 1900 4200 1*140 2*450 2372 l0s5 *534 S161 196# 1429 l05s 1303 234a 4*1i
sees st09l 4629 *291, 2.0994 29*s 3307 968? 3639 2040 164 H12@ *315 400* 641o
Sees 2355 4963 11610 22900 3395 3663 *06 6132 2305 1941 2244 *365 4504 144
ROO1 2453* 3319 11 44322 3910 3990 2O10 6615 2391 *243 2124 1493 We1 9251
sets 29039* 5603 *3313 23400O 43*2 4240 2*33 70903 2546 3304 EST? Isle 5624b *0491
sea3 31007 5631 16264 260*0 464% 4442 2241 1461 2613 2496 2691 1639 6010 1*646

sly MOO"K 6 fine& PAICIPAN1S
*914 go0li9 *13362 1710043 I21424 *?109 16431 3S4061 99%23 63263 23269 26300 %6166 66516G 00561
loss *96*9 10,09 188)53 11533 954*3 8*430 31632 *0323? 6620 20200 30259 5642 103055 9483
It"9 3*542 *969S2 20*4*9 *44400 109947 67312 40403 l*2429 1*396 29346 32320 53003 160*11 sisal%
8009 233496 209334 21.095 *31668 120613 Is104 43*33 *16966 7611 30627 34117 44974 129316 93110
Ross 241215 220316 21S392 *44456 129956 Is*0s 45943 129*956 60360 3*576 36636 10049 139493 *44514
lo0ss 26136 131*36 23641 171323 130261 *03253 41833 130911 04269 32942 3610* 14021 *147 Isl6e"

AC7IVITV 08T1
*914 ba6s 151 4166 19*4 6l1 *lia 363 Iasi 664 S13 VA1 47* *17 *699
g9es il*0 *6*2 4434 7331 992 1*03 599 L967 732 So0 707 402 *i15 211e
*905 s127 1120 IAS* 4130 1*52 1im0 643 1112 113 676 f5* Got *544 los6
8005 6932 *507 41936 462 1100 1367 464 2253 524 142 sit 511 IM) l063
l0*s 9634. goes silt 00*7 *421 1443 125 2301 613 64* s60 gas 104 446
set5 least tire 5409 9036 15*5s *936 701 2900 9*4 104 gat 159 *998 3117

MY CHoo&%NOO PAIIIC*P63611
*974 31 396 30935 315*1 22332 * *40 IWO1 #358 *609* I19T0 103e Sa*a 9500 *4695 *3*64
loss 31*42 3S241 360i1 33532 los*t7 16649 121 30334 *3510 M13 6292 *1043 18904 176*1
goes 4*94.6 36741 39S*5 Z61503 2*4* *6362 6020 *3314 *494S 5743 4940 *2241 22293 R1592
"a0s 46510 -4*141 %So5o Slb 24*22 30100 5152 24446s 163*3 6*46 1600 13390 25561 MSG1
"IS1 9*066 45753 464*S 3190* 21020 2*541 9539 36415 11697 ki1* 8253 1413 Roo"0 292ZI
8025 $S3b0 49302 s0097 36446 296*9 2335* *0266 26346 19O0 69s0 890 *01 3*515 bass 037B

ACTIVITY OATS
1910 1063 266 ?7 I*4 Ila 2*3 *01 332 1"0 39 134 00 *9SO 21*
Ms0 *326 301 842 *469 19 243 Ilk Irv *6 0 144 66 a2s53 e 376
1999 1394 )so it* 1635 sib 266 128 416 *63 *26 as? 94 296 416
SEES *771 362 966 1143 353 394 *40 430 *19 *47 1TS *03 34s 5ex
sets *911 390 *1 *8ss age 319 ISE 697 194 167 Is? III W0 663
2025 2149 411 1416 *950 330 344 164 536 209 1M zoo M1 2 1

MY MIAMI*A PARTICIPANTS
*9740 36172 36432 31120 23605 *1141l *6421 1408 20147 *34*9 561 6*34 I1aly *7543 ASS"6
ties 4380t 4*610* 4296 3*144 21514 188*4 6466 33369 *9264, se95 70*4 *2645 2*21 12A06S
*999 30934 413123 41936 3661 26093 d*336 9620 20395 1a1 I'0? 996 1946 64394 1022 SAM1
ZONES 51963 33431 53461 31947 30374. 23010 1077.3 29513S *911t 7323 0911 16*23 32291 bas05
sets 64*72 31299 30332 41*4 34*04b 26163 *801 3221 21093 g51s lif0 *1115 366IS 31501
seas 10041 62007 63009 43*32 31626 26393 12601 34179 2541 0327 10603 *9*1 40423 42113

1914 12,1 s1* 61t 1162 163 26*1 Its Ilk I1e44 M 1 *02 me 6 23 2
se63 *IS0 307 91 16*0 214 210 133 646 *66 * 1 *6A 95 *99 40
goe Isle*9 40* ties *614 240 3*3 Ass IRS M6 1s0 lot I*09 364 555
s005 2224 442 *ast 2009 321 390 111 569 210 too s92 Lai 429 Us1
2011 2505 46* 136t 21 368 304 sea 624 230 209 Sal *33 461 6f6
2025 2761 S1g 1449 2300 412 o*l 204 577 249 234 239, *4a 130 999

ITT 021.891X PARTICIPANTSI
left 302 16 30432 303934 Z14*6 14409 *310 4303 17362 1 *lk? 4626 11ze 9695 *0*35 1239%
less 30579 35442 3160 24972 1199* 160413 1367 20*49 13045 5233 5969 *0006 leas* *6416
sees "61*9 42*06 44959 3023* 2111 194*& 660t 23943 11914 404a 1114 1204 Mae* Ezell
2009 56506 S2190 93134 3161* 20932 23100 10925 S298 19212 7403 306* *4*40 38361 f954
M0* 72050 65331 66646 4737* 37306 Jigs2* 13790 34913 &,.211 9106 1168 l6440 "907 ""a0

s025 676.3* 15769 60010 5113 46199 3G037 10179 44A34 "I"2 *669? &sol4 Rss * us2 4* 30ew

1910 l0se 360 129 *319 13* 201 100 329 12S 65 M3 0R 109 it"
loss als0 304 646 MIS3 M1 &is It? 364 143 l01 *42 a? 344 m9
give *626b 361 992 010 a23 M6 40 419 *69 lag *67 l0t M* oft
se0s 2*05 441 saga 3004 299 399 114 SIG JA0 *65 s07 its 40 605
l0*1 2740 552 1532 2564 392 439 Rig i*s 264 Sa5 M0 ISO Sal on
202 1367 "a0 1031 A044 Ills 55 264 s41% 3*8 aft ills M3 604 slow

IN6 ASSOCIATES. INC.
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TAgg 4.A.1b-618fC96110qt 818 84 60COFAI160 ACTIVITIES. 6004WIlC 060*OC18046i 10 @3. in%$s 111.411 8.
inCAksalloo u114106" me&. fly COUNTY .mue-011.. 0IN 16411M

4ACli 9811 "i9 8 I h*S81

#A$& 9986 PICNIC PLEAS dicic @"I? FISH NMI9 CAR inse NCCL 10a41 assa
VIAll -WING -096 06mw11v -L too -ING -106 -8.6 e4z96 -tea stea sem -teo ~ u wSam"
Il, GUCIuS PARTICIPANTS
8914 849341 1915*3 asse3s 1314 M194, 44013 as$54 $S0RT 94816 24739 214418 49471 1M99 was"3
89119 19120,4 117397 86*9*1s 838393 93400 119445 34491 103916 411413 21310 197411 91041 993 91144,1
it" ISO9I L661 6 ae4iqa 3 S646 &tot1 ala 4130 44001 8304, 71111k 311,44 390824 41394 921,131 1"&"5
300 874140 344381 338334 130* 14261 &&Soso 4136 34094 901117 3,19234 GSE Mil9 5131 191614,11~
g6ts 319147 23643 3809 212253 1600 144111 S14601 144663 ass0s0 b0o93 404? 9083l aosi. I"&"0
m6s 3MIS3 330144 assess 244161 M99*1 19011 4SO1S &"?at1 18341 Wall9 "a1 is 6tags 214446 8also"

ACTIVITY DAYS
S91* 9999 1332 3414 4763 730 991 446 1963 469 449 493 "01 1028 8400
99105 4901 1964 4309 1143 939 1149 941 16s0 Tom 999 ?IS 448 ASS& ate
1oes alai 1640 4919 468 1*43 1360 640 R19l 630 134 039 509 1614 4164
R069 103ls 2133 9680 9194 19311 togs 1491 ag69 964 901 91o III 39 Soso
lots 12496 3450 4701 11030 1049 1467 6a" 8994 1143 1939 133 600 R366 64
3689 14140 21141 161 121,91 2204 alai 1034 3494 1313 1306 A313 1164, rug 9444

1414 24516 34506 34.740 11,00 11754 11034 Go9l 1*198 6919 34o9 4134 1334 tag36 S61ls

less 30004 "S19 3941I1 *0130 911,3 11146 9933 14640 10401 440 4001 61461 19318 91448
8it9 34008 33442 34014 21741 914,12 19*67 4914 1640 Alias 496* 0188 80001 %106 loss$
3006 4233 366a1 39531 21131 32319 1191 0046 31196 14304 9*36 044? £1140 83433 83149
3636 4998 4443 49081 3i6a1 26*01 30339 919" 34196 16330 36194 Toes 13409 81998 I6ow8
8013 9499S 46661 4004 39330 891013 83983 R0860 37343 1090; 4439 68 14995 1431 basis

ACTIVITY DAYS
1914 eta 304 So0 1021 107 143 79 343 91 40 10" 41 ag3 a61
l96s t011 343 GI0 1063 141 L1 94 3IB its 93 a1s 4.1 804 360
lies 1333 304 1111 3*2 64 god 324 Il0 3" 136 803 81 14 826 463
g06s 142S 334 910 1449 233 *41 836 GIG 194 139 46 so 3a4 11101
3089 8914 349 8033 8433 jai I9a 144 461 81 154 849 106 S13 048

3689 314 407 1142 144 ja1 330 14 & 93S1 191 119 1ll? 810 483 118

MIT NASSAU f SUFFOLK PARTICIPANTIS
8914 1115942 132601 174S37 322990 936*33 14403 339233 30060006 5i1269 .36130 894984 1,41964 1478 944949
1969 3809623 190*913 8954069 14414d3 80,93,013 8676S 1914* 190,0624 I&9 3956446 3*4141 419908 38913111 8899491
8999 3390*01 21*0669 *8546 OIS6 611 124*4460 949814 489036 814741 "9401 3*2403 34403 419434 &3*041141 1114141
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04 £16116 36 6M910 2.1811 0.9139 0.91ilb 0.0409 0.102S 0.1311R
46 0.4p44 I.1044 1.2169 1.169 06491 6.1144 O.1164
00 0.51 3.613 1.0969 1.D149 1.0315 0.11*1 @.Fool
In6 06494 1.0479 0.9194 0.9194 l.ZJb3 0.S64 0.9401

*116 6.916 1.91*4. 1.330* 1.3302 1.2671 0.611* 6.9193

Ph "10I16" 36 6.661" 1.406 0.4811 0.401% 3.1161 I4.1730 3.1196
Go 6.9963 7.0091 2.0 300 2.0300 6449 1.3241 4.61*1

go 2.644S 1.634.6 1.4639 3.46ai 9.1310 90.6$30 4.2934
in6 8.465 5.0§49 1.431 1.6131 9.S$90 30.4330 6.294M
ISO 1.464 1.4500 1.434*i 1.434*a 5.921 T.141 0.43,64

P4 C684W3* 30 06435 3.0996 0.3139 0.3519 1.9404 1.9411 2.848%
GO 1.90S4 3. 4441 A.4074 I14374b 2.99z* 3.19.8 1.6614
90 1. 61 .93%7 1.6192 1.619a 4.4104 6.1931 1.13460
In6 1.9994 4.6491 4.9174 .1fra 4301 *.1691 8.1669
11 3.166* 3.9196 3.1161 $.SIG& 3.306 S.1746 2.3691

40 6141 .94 6 3.7so I*91 4. 1 8.00 Us71
o6 6.161t 1.4669 4.6094 I.6944 4.9443 1.1134 3.8609
119 6.1902 6.2469 3.6*61 1.6*61 2.4090 I.a393 2.8100
91 0.4681 2.4901 9.1616 1.1474 3.1669 1.471 9.189

40 1:.91"6 3.10411 91192 411922 1.9*03 .46068 N.16
Go16 23116 3.1110 6.Z109 4.910% 4.toll 6.4101 3.691
Sa0 1.3169 8.9990 3.3143 S.Z141 1.33,48 1.0113 9.46
t16 1.4*32 R.0394 2.s119 i.9119 2.49 4.471 1.1163

04 iANCASSm s 0.411 9.13 14 9.604 9.464 1.a411 1.1016 A.73915
40 0.640 5.1163 2.162f 2.14*1 3.1150 2.01461 3.091
90 6.466S 2.3S36 0.%044 0.9944- &.0ets 6.9916 4.0044
&n6 6SG@.19 9 1.41 30004 3.0064b 1.2160 0.9140 9.066

16 0.4646 2.191 .911 1.255 1251 1.49)1 1.331? 1.063*

P& &6IMO so 6.4473 5.704, 9.6046 9.690 T.2629 &Ao6ss 1.1191
6 6.1361 $.,tot3 1.6*31 2.611S S.1402 1163 1.6141
I0 0.1639 *.13 14 3.1901 1.1901 1.9436 3.6111 8.0311.
IR6 6.9318 8.1196 1.0611 &as$&1 1.0419 1.16 1.0058
ISO 0.196 2.4331 1.2414 1.9414 3.4731 k.3263 1.1404

PA 163.36 9 fNORTHAMPTON 30 0.6*99 4.94*1 6.9941 0.9961 2.24*9 8.04.26 1.818
4 3.3979 2.9so, 1.4411 1.4401 1.1229 3.1301 6.6934

90 6.111 1. 1363 1.6194 1.6999 1.140 0.62411 6.71611
%so 060:6 6.999* 6.9092 0.909* 6.4603 6. 1*& 0.56*9
aft 6169 3.6193 1.0351 1.01$1 0.6161 6.6114 6.6633

f4 WhM 36 0.0294 2.637 3.4318 1.4318 0.09446 4691 64
16 8.3436o 4. 3993 I.306A 1.36 4.0691 4.6791 1.4914
Go 1.3641 3.9604 1.13 5.39s3 1.1939 5.940? 1.8217
Sa0 1.910k 3.3616 A.14OO? 3.146? 3.16*1 3.7491 3.9904
3141 1.4139 8.4164 I.S500 11446 *6116 1.5463 8.5942

40 1.1*69 6.1431 6Sao 0star 3.1649 4.4464b &.141e
GO WIGS6 4.139* 6.96*1 6.96*1 4.3*46 1.4916 2.1111
1i6 9.1166 4.1911 13.0 &.*Sal 4.0946 1.7440 2.146"

31 1.9149 *.4"is S.6893 a.0123 4.401f 9.699a 8.7kl~

ft femm o 11:001 4.6116 31.230b B.:2304 93:.1676 S17831* 4
46 133s 3.0611 1.101 1.1941 *a 10 1.48 . 41
Go 9.0993 3.31*4 8.1146 &.&Soo 9.11994 1.1630 1. 6491
tie 6.1401 0.6301 6.AMS 0.496 0..14S9 90.6141 6.4991
316 6.14604 0.9898 9.0169 9.06.01 3.6*9 0.9909 0.9446

#A uiftmw 36 0.4163 0.9109N 0.11796, : 0.1 6.3997 00.379s 0.3169
to 6110 930 0.4394 0.116 0.1 343 6 .4431 0.4841
96 6.6109 9.4*94- 0.940S 0.9609, 3.1611 6.13*9 6.0404
186 6.1%00 1.%&?2 9.6496 &.49 .**A 6.494 0.1306
16 6.11641 3.9*40 1.1*44 3.9*44 1.0611 0644A 0. 111

IS, ~&A?1 s6 *.flat ~.-aft 6.110 0.3616 1.9161 3.3191 SAM16
G6 1.671 4.3664 6.9106 6.9106 *.SW1 4694 3.6114
90 LAS"0 $.sit* 3.33*3 9.33*3 3.664l 1.1340 3.3641
LI6 9.3166 9.316 8.9830 J.9*10 S.0609 4.9934 MM,1
390 L.401 *.Sal$ S.4901, 3.690% 4.609s 4.9614 8.641

lot 8110616169. INS.
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WA 4.A.6-CW1WV 611UP SWOlLV-*CC6513613.IIV 3031005-sAfi~o OF IWPPV pa"lt TO P0UULVIMg 165CIION
o09 30~ VialW 1366 K 0317666 A97*904. I ACIIVI7365. VOCKS ILMll 1*46 RICARATtON Havice sees. 1674

CONTI 6309.m 3601 SMIsmiicS PIGCc n 60323 Flamm9 maim19 "31386 ChaPimI

10lmewna~aB 6.9344 S.R7* 0.11096 0.7594 1.08t0 1.:590 1.3446
Of4 060114 4.63 0.1104 0.7104 a .473 1.946 2.0103
910 1.247 5.3362 4.3149 1.1149 5.1*03 b.3als J.0531

us6 9.3001 1.1056 2.1541 2.156411 4.4419 4.6912 2.990
in0 0.924* 8.9004. 9.9262 9.9262 2.2061 2.1253 1.3646

VA ftIuLOPNIA a 601*9306 s0 0.5611 0.411 0.2013 0.2057 0.641 0.1022 6.1914
00 64149 *.111& 6.4014 0.4014 0.49* 6.9 03
96 6. s5 1. 630 09 Is 0.9t 9 GM13 046 0.544

A19 46710* 1.1742 1.0516 1.0576 0.92*6 0.4197 O.5261
1S0 6016 6.9700 0.1596 0.7394 0.6920 6.*4612 6.40&

94$q~ It6 802.72 791 2.1344 22.134* 25.6010 46970 13.1

00 .001 1064 0.212 .2:12's 2:.079 3 4903 .51
Of 1.1354 3.1921 a.050 2.S a 1.4316is 1.4940 &.eggs
1440 06342 0.0501 0.92)0 0.9230 0.9410 0.971S6 0.q14

11 0.7757 0.60031 0.9*97 0.9097 0.61424 0.9576 0.64

Ph IC36ILL 10 ~.444 2.9994 0.1421 0.7425 1.2421 1.1129 I.105?
640 0.0316 4.1043 1.4921 1.4921 2.14710 1.6115 1.61,9

90 0.6910 4.S301 2.0445 2.044S 2.2944b 1.8&47 2.2702
30 0.8095 2.03 1.1175 &.IS?$ 1.16 2.1614 &.lots
16 1.0164 2.1410 2.01*0 2.0540 2.10 2.4391 1.4ske

a unni* 10 a.1ISM 9.3403 0.714% 0.174b 1.6009 16.*43 5.4202
fi0 0.8 IS 4.1111 0.4024 0.402* 1.127 7.1347 A.3957
S0 0.8696 G.Osl 61 0.1155 4 .3521 91461 *.@oil
IS0 1.4331 5.62)4 1.0951 1.0967 4.0523 1.0794 5.4110
110 1.1001 5.1014 2.15641 2.5641 4.419l 4.4914 &.logo

PA WULVAN s0 147.6043 31.0221 26. 1*3* 20.1434 RVIA0ZZ3 L11.64% 29.4117
40 a.5437 3.2660 2.0756 2.0150 $.S223 90.1j.22 2.5*0*
9o 2.01 3.964 3.959 3.S495 4.0422 1.6434 9.1694

*20 1.9261 3.93110 1.13k6 5.1116 4.4423 1.70111 2.6040
%s0 3.7903 4.9159 4.3581 4.3367 5.45843 0.0*11 5.3249

a&S 6096666 16 11.254 1.6169 6.9s04 6.9104 S9.0944 70.0330 10.3315
001 2.1751 2.011* 10.J61) 90.1613 1.V461 10.3203 3.474.9
90 2.04.11 3.3231 1.1121 7.1321 6.2040 7.546? 1.1092z
32n 5.11201 .9166 9.06S9 9.0659 9.7964 9.039? 9.60446
M1 2.510 5.312* 5.0025 1.0025 1.1090 S.A30 0.2066

be UNO 1 .9342 6.2900 1.0631 3.06)7 8.8791 11.5651 4.4090
40 0.6601 1.1229 1.3426 A.,0626 1.923 6.92 36 3.961
90 1.721 4.1433 0.q13* 0.9120 1.12 4.00*64 6.13F4
120 1.1891 1.41343 1.4121 1.4131 1.0051 4.31515 5.5976
IS0 1.246? 136)9 3.0)61 3.7361 4.1240 5.5406 2.9610

PA 9*9961 30 %.list 4.03d1 100.3102 300.3302 0.0000 42.6391 12.0215
00 S.1327 5.2315 115.1,19 151719 32.6397 11.441 37I
90 5.917 3.03 9.6104 9.6104 S.2227 1.3622 7.1475
120 2.1251 2.0314 4.9119 4.9119 4.6460 4.4354 4b.S76
I10 3.2099 1.471 7.3515 2.31)1 2.34721 2.1033 1.5443

PA Wing s0 t.44719 3.04*9 1.9106 3.9104 3.6822 6.0344 1334
40 2.1466 1.451b 0.5134 4..S326 1.1319 9.607 2.0342
90 1.1106 3.4165 4.916 4.9310 0.53 ) 7.4111 2.6560
320 2.52S9 3.41 1.459L I .0593 4.9579 5.643 4.6043
350 2.1227 1. 365o 4.5491 4.591 4b.6142 5.3864 5.L11

PA V066 i0 0.9221 0.0903 0.1809 0.169 2.400 1.454S 3.619
G0 0.7417 S.946 1 s 3.79 .956 4b.2611 2.0009 3.4142
as 06405 S.3k7*a1 2.7431 2.7021 3.1150 2.0243 3.0"01
320 0.10154 3.6A2 1.8813 1.063 3.9131 3.1593 3.90S0
0 0.5144 A.4092 1.0055 1.0431 1.49S0 3.2696 &.als6

NJ U"SO 30 0.2431 0.1032 0.1024 0.1024. 0.0031 t 0.1032 0.02*?
00 0.3111 0.Z22 0.2613 0.2613 0.Alt0 0.1139 0.0444
Is 0.8943 0.33)1 0.4160 0.4160 0.2642 0.2656 0.30200

320 0.9)7* 0.4709 0.5271 0.527 0.492 0.5446% 0.1317
1IN 0.s64 0.5151 0.4350 0.0)50 0.4203 0.443k* 0.4924

at 61666 D6 6.2103 0.3547 0.0911 0.0973 0.001t 0.0991 0.0257
6 0.4460 0.1900 0.3104 0.2144 0.1327 0.1314 0.04.1
90 0.6960 0.3059, 0.4497? 0.4*41 0.3511 0.21110 0.111
320 6.8200 0.4940 0.4509 0.4509 0.3902 0.1092 0.2392
310 0.635 0.4970 0.612 0.69&2 0.4155 0.4425 0.6*51

NJ "gem0 s0 6.2144 0.311i 0.0261 0.0263 0.0006 0.0611 6.02141
40 0.4060 0.1900 0.21*4 0.2144 0.332 0.3334 0.0439
90 0.6346 0.2712 0.1331? 0.33)7 0.1401 041390 0.1339
320 0.6219 0.4549 0.44.93 0.449k 0.5541 6.3076 0.3016
1 6.621A 0.4994 0.4596 0.4196 0.341A 0.5173 0.2214

aJ umASON i6 2.3931 0.4639 6.0443 4.8443 5.171 0.5496 0.3443
00 0.965 1.2246 1.5098 3.5096 1.0213 0.6114b 0.2104
96 0.57 0.5401 0.5301 0.5)41s 0.4145 0.3055 0.2362

10 0.406? 0.70g; 0.0045 0.70*5 0.4391 0.4401 0.304
31 0.69" 60939 0.960 0.86*0 0.4002 0.600 6.5796

NJ 1410C66 30 0.1916 0.2196 0.53419 0.5361 3.2360 0.0640 0.6190
*0 0.5229 0.12 0.3274 0. 3274 6.464G 6.259 0.2321
96 9.7446 0.6062 0.0141 0.074.1 0.4139 0.1102 0.3714

320 0.5932 0.5644 0.5193 0.1163 6.4422 0.269 0.2$93
110 .ok 0.1632 0 401 0.66)1 0.6523 0.1121 0.4490 0.126

NJ "IS66SI so 3.4319 6.39114 0.3269 0.3299 0.704 0.3342 4.0977
641 0.11149 0.8409 0.3100 0.3100 0.2339 0.11190 0.0990
90 0.1724 0.4651 0.),11 0.3971 0.311? 0.2274 *.los*
320s 0.6112 0.521 0.4532g 0.412 0.3400 0.3009 0.26
n1 0.0046 0.4366 0.4612 0.46H2 0.400* 0.3410 0.2403

NI MON10 2.4941 0.3103 6.43S0 0.4330 3.1714b 0.1460 0.419

326 0.614 0.41 0.*082 0.4062 0.3643 0.2377 0.2014
310 0.562? 0.1261 0.4963 0.49411 0.319 0.95 621

H60 6526614761. Inc.
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TAmfin %.A.$ -- C@W1 GRUI 061l £UI-ACCE63161LF1 I5.OtaS-aIGo OF SWTpn *aACvaOmf TO 9PMWI04 FOAClu
ON 3 011011 11i0 DISTANCE INTER6VALS. I £CIVIHS. lOCKS 364.40 LANE RECREAIIONI S1VICE ARE* 1914

MONEYw gabapmnws SIPINNlNO . PICISI1 6141106 FISHNG mat10 ING 6"MU COMWING

uslus01 :IV! : IN!"3 6.9) 1491 1:1498 M."1 6.124916 :"i 0.049
90 .4239 0.44,31 0.M43 .6. ... 71 0.9116 0.1Is"

in0 6.0163 MW59 0.6141 0.4141 0.1661 0.4303 0.36
ISO 0.014S 6.6341 0.6439 0.643S 0.4144 0.4249 0.3239

Im OCOlM so Mail1 0.1616 0.3696 0.3696 19.9465 0.2567 0.6028
00 3.0004 0.911 0.4226 0.43226 1.91 0:.1520 a.4014
10 01.I040 4 0.3SIM 0.32jq 339 0. 119 0.433 0.8242

£30 0.4904 0.141 0.4424. 0.644 0.4949 0.266) 0.3131
116 634 0.4123l 0.4031 0.4033 0.3161 0.z40 0.1964

01 PASSAIC g0 0.344S 0.6111 1.0101 1.0)61 0.1061 0.2624 0.0699
G0 0.461 0.3343 0.6434 0.S424 0.3001 0.Z614 0.1640

90 9.46831 0.aev 0.69 0.69 0.3032 0.274.1 0.1661
ga0 6.1106 0.46 0.14 0.1441 0. 4633 0.49$4 0.5333
ag0 0.6103 0.6124 0.1043 0. 10k)& 0.#4017 0.4473 0.439

NJ PHIL306LPH3* SMS*-lU 60 0.3661 0.616 0.3661 0.3061 0.4741 0.3022 0.1914
40 0.4101 0.3961 0.1919 0.39L9 0.4010 0.3101 0.31
t0 0.674,1 0.1432 0.4174 0.417 0.704 0.3492 0.3404

Il0 0.10 1.0314 0.9441 0.944? 0.1362 0.3439l 0.432
ISO 0.1144 1.2044 1.0119 1.0119 0.956 0.6337 0.1636

oi2 64.60 s0 0.204.3 0.13 I .4674 0.6S14 0.3961 0.1469 0.3093
60 0.1440 0.402 0.3349 0.3249 0.4466 0.313 0.3133
S0 0.46S9 0.9111 0.4014 0. 4014- 0.4A96 0.30 0.3003
Us0 0.00 1.M74 0.9103 0.9162 1.00 0.4066 0.6696
&s0 0.1446 1.3442 0.06 0.9646S 1.004,3 0.600 0.6446S

oi SOMINSI 30 0.6330 0.3409 1.316 14 0.639t 0.1622 0.0943
60 0.6714 0.r106 0.49 0.6492 0.4491 0. 761 0. 1714.Lj~
90 0.4036 0.4194 0.S664 0.6064 0.43296 0.45214 *.I01a

130 0.6949 0.6963 0.141 0.5341 0.4154 0.)403 0.144
age 0.6010 0.4336 0.4400 0.6400 0.1964 0.411I3 0.3303

01 1356KM SO 90.2191 4.634 21.3304b 21.2304 13.?616 6.0312 1.6167
40 2.1047 3.29ta 6.2037 4.2641 3.4649 1.399A 1.4933
90 0.821 0.94.01 1.6316 1.011S 0.1634 0.6134 0.*46

£36 0.F164 0.4109 0.4690 0.6,00 0.44 0.79%4 0.5994
1-60 0.1016 0.1311 0.1864 0.1674 0.6945 0.1433 0.6433

01 unio0n s0 0.3631 0.2091 0.1330 0.1133 0.4414 0.1314 0.0131
60 0.419" 0.19j) 0.3764 0.3164 0.1%42 0.M36 0.0499
90, 0.4016 0.%J0$ 0.4164 0.4144 0.6261 0.3440 0.39069
A30 0.6319 0.4,849 0.44491 0.4491 0.3%41 0.30 0.3016
ISO 0.432 0.S344 0.46468 0.464 0.4127 0.'S414 0.3166

01l WARREN 10 &.is"9 2.6044 7.44 1.6*4 0.14.32 2.1916 5.2993
60 I.146 1.6020 3.5430 3.1430 2.3379 1.0674 1.0466
s0 9.0131 1.1191 1.4707 1.6101 0.7733 0.6343 0.4bl01
I30 0.606 0.133) 0.711A 0.716L 0.649s 0.1103 0.6934
160 0.6166 0.69S 0.9422 0.9423 0.6264 0.7310 0.4939

NY 416309 033 3o 3.11 0.6101 0.9131b 0.9134 0.1464 0.a ) 249
40 1.6649 0.6371 L.1444 2.el45 9.1 3499 3.0241
90 1.9104 0.8040 1.2711 1.Z713 0.43 1.4112 3.3663

120 3.2r33 1.0613 &.visa 1.6263 3.4004 3.616 1.4430
£10go 30 1.13 IJ92 3.0333 2.0333 3.64336 3.1946 1.2916

my 6$01016 13004 30 1.4503 1.2011 9.635 9.4610 0.1J47 1.4611 J.4649
40 3.2373 3.0023 1.4310 1.6310 9.4192 3.6433 4.9881
S0 3.4.116 3.3099 6.993S 6.oils 9.9773 11.0036 10.0966

£30 3.6401 A.2011 4.9469 4.9469 6.93446 9.3437 10.1710
as@ 3.S66 1.314,S 4.9731t 4.9711 412 4.S330 6.1200

my CHI60610 B0 2.3240 4.90,49 3.4996 3.4995 0..1 6.1141 24.0446
40 3.4342 2.4.4,04 7.4360 1.4260 10.0176 7.6646 34.6920
90 2.9499 2.9611 7.34462 1.3462 14.IS36 1.1762 16.946
Il0 Z.6629 3.0117 4.4616 4.4116 13.996 1.0909 13.119
£60 3.314 3.7629 4.2396 4.2693 4.16)9 6.2126 10.0725

MY 001351663 30 6.1124 1.3146 3.4169 2.4169 0.3116 3.3411 S.0401
s0 1.1406 0.6602 1. k694 1. 14V4. 0.7420 1.49*64 3.0364
SO 8.0136 0.6644 I.1666 1.7631 0.10416 1.1446 2.6126

13 1.8411 0.100* 1.6036 1.6036 1.6309 1.6109 3.4094
IN0 0.61460 0.3439 0.4136 0.4736 0.5906 0.6131 1.1310

ITT seLAS s0 6.4142 6.3633 4.1361 4.3161 63.4667 44.1566 90.9127
40 3.261 4.1696 3.t990 3.1990 33.7016 IS163 U.9460
SO 3.3469 2.3126 .162 6.16 6.4393 1.1693 16.4215

t130 2.3613 1.94 S.3341 S.3341 4.7231 ".3196 6.13
M6 3.3960 1.9314 4.S403 4.1403 4.23414 4.66417 .6934

Or 635109066 30 5.0320 3.0174 0.9446 0.9466 1.1171 1.1316 3.329
60 3.1303 0.6046 1.9636 3.9626s 0.4674 1.34 1.0496
94, 3.4631 0.S64 k.3965 1.36 0.42110 1.0226 2.034

130 0.144A 0. 3347 0.4293 0.6293 0.6215 0.66 0.913
160 6.1120 0.4696 0.9972 0.9912 0.661? 0.1011 0.9961

in469 30om so 40 2.3641 S.9434 S.9436 2.1971 16.311 9.4611
40 1.954 0.604.0 1.13 1.1113 0.4602 1.6112 3.S666
90 3.2393 1.2169 1.6004 3.6004 6.5103 3.1760 9.S631

120 3.6303 11944 A.1140 3.1140 3.9166 3.6311 1.031
ag0 1.1353 1.:0676 S.3671 3.3611 2.0106 3.73 4.46ba

Or03616486 a JUPOIE s0 2.4166 0.4733 0.044.3 0.0443 0.0011 0.3406s 0.096%
40 8.4166 0481 0.0441 0.046A 0.0011 0.3406 0.0946
90 0.1216 0.:2289 0.0124 0.0326 0.0009 0.1441 0.0316

326 0.4932 0.2140 0.2291 0.2291 0.0210 0.316 0.6040
IS0 0.6613 0.340% 0.2404 0.a404 0.0946 0.20131 0.0401

OT no T0NS CITY 30 0.2463 0. 1162 0.0294 0.0394 0.0009 0.0916 0.0136
40 0.3364 0.2154 0.2701 0.3103 0.0296 0.1166 0.4464
90 0. 7004 0.3666 0.3429 0.3429t 0.0"s6 0.3369 0.0640

130f 0.6616 0.3991 0.139 0.6396 0.2711 0.&6M 0.40"
ISO 0.9533 0.4061 0.6363 0.6613 0.3444 0.64446 0.4491

6o6 466013416. Inc.
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PM1169 -ammo, OW SUPtf-00CUS01GILI I luhluS-ua71u OF WWPLy PaKcION To pcep"?iff Poultonu

co lP weavlii lwnew PICNIIC 11"I Ike wuasmsN Wife; is* Iusum coweim

14 0.1901, 0.311 0.099 0.1991 0.1%4 0.4400 6.159
In6 0.19" 6.441 6.9141 0.914,1 0.3050 .01 0.4,149

410 .913 0.6311 1.3590 1.1500 0.14)?1 6.910 11.1136

a,.:141,"? I#. 1 999 3.1 11616 .1b z 6:.141 '6.86818
94 .4862 1.4404 1.4506 .1 6.450 0.1119 1.9441 16.""3

040 M.&492 1.591 3.0959 IS05 3.411 La"19 .
an0 &.*as3 .9530 4.4 361 S .94 S.6 1.9131

wve6 0 640 0.4664 0.4,13f 0.4531 0.0101 U.4946 0.8911
441.6411 0.4140 L.013 %.01)3 0.1303 0 0.3400

SO4 0.0s" 6:2170 0.11 0.0141 0.1349 0.14 018
pu0 all:5 6.91 .1141 0.7641 6.51 0.3610 0.1940

66 .1018 0.3941 0.9443 0.9443 0.4153 0.4110 0.9201

6 0.5114 0.1219 ol 0.30 ts 0.0 0 .009-b 0.2M4 0.094
0 414 .11316 0.5349 0.3694 8.3994 0.0426 0.2189 0.0011

inO 6.1300 0.009 0.144 07 0.146.60 0.3512 6.1333
In4 1.4164 6.133 "601 11.1072 6.3431 96411 0.1111S

NOW:130 6494s 1.1741 1.2041 1.61 0.1914 4.011 .10Ml .16 1.047& 1.*4A &.4141 5.003A 4.04 1.40
84 .811 0.499s 9.6446 1.46404 4.3111 3.49*0 1.1168

10 1.96 1.5366 2.1661 5.1445 3.031a 1.9901 4.4451
114, 1.6363 1.1011 5.1045 5045 5.9115 1.411" 1.119011

ff SKUANua 30 .114 1.690 11324 18.1324 23.9091 6.14 6.:941
46 4340 "it0 Is 65.19 12.0611 951 6.911 is .11I

GO S.41121 8.3041 6.1361 @.2111 .1041 6443 &3.131
1241 %.1911 1.4ad? 3.1315 3.1.5 I.301 3.0330 3.34619
110 4.736a 0.1151 1.3198 1.1160 6.9591 1.1149 9.271

so mion so 1.9350 3.014 M.444 6.044 1.111 1.1311 3.8)30
20 .19419 &.31499 8.0309 3.0310 5.1113 3.11 41.9S

IS 2.4540 1.3091 5.6132 2.6135 *.AM1 3.649 6.0660
1I6 1.4401 1.0115 1.1916 1.7916 2.0394 1.6519 3.4124
I"4 0.619 6.4,154 1.161* 1.1414 0.6111 0.159" &.1407

CY PAIRPIILIN 30 0.109* 6.0543 5.1311 5.1111 0.0063 0.0194 0.0060
40 .09 0.299A 9.175S i.3111 0.1114 6. "is 6.3106

::0.1 , .1244 0.31,1. ..6.416 G.0114b O 0.15 660412
356 6.466 0.*3 0.6-4 0.4144 0.0160 0.5502 0.1866
1141 0.4914 0.5146 0.4316 0.6100 0.2144 0.3S90 6.1146

91 1101i11.1 30 6.34 6.5601 6.1660 4.3340 06.1 0.0606 6.6W6
40 1.6151 6.234S [.$For 1.M?6 6.54164 11.11 0.3514
94 2.9136 0.3001 1.6641 9.4,4f 0.5141 0.515 0.410~r

320 1.4144 0.6441 1.116 &.&SIG 6.2144 0."41* 6.611
194 .61 0.5lts 41241, 6.4361 0.43161 0.4,11 *.%Gab 0.4114

Cl No MVIMI so 30 .44 6.0914 0.3501, 0.1501 0.5051 6.194s 0.241s
40 .04,00 0.0603 1.1060 1.1060 0.16? 11.60941 6.1090

94 l.13 6.)4 3111 &.$747 0.51144 6.1311 6.3294
IS 11£~. 0.04 .M%0 I.Mt~ 0.1116 0.3444 11.26s

IS0 0.45110 6.3440 0.3431 0.033 "M613 0.5550 0.1569S

IS WIN CAMVE 0 0.50452 0.1033 6.4114 0.0114 0.3"?1 6.14" 0.3003
40 0.1699 46150 0.12109 0.2219 0.4014 0.3064 6I.3532

So 0.4433 1.40610 1.1)44 1. 1344b "0.6 6.444 01.6,212
IS6 169401 3.463a 0.9636 0.91111 1.60460 06j33 6.49
ISO 0.41a 1.6551 0.1009 0.9041 91.114 01.1112 0.0641
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TABLE t.A.g-FRACTiON OF ACTIVITY DAYS Ar TINt DISTANCES GREATER IHAN STATED VALUES, 12 ACTIVITIES,
FROM 1974 PENNSYLVANIA RECREATION SURVEY

ICE GOLF@
SIN PICNIC BOAT FISH * HUNT CAMP HORSE 14CYCL SKAT MIN

MINUTES -KING -KING -ING -ING -ING HIKING -1NG RIDING SNOlN -ING GOLF TENNIS

00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
I0 0.614 0.866 0.616 0.?94 0.745 0.?26 0.9? 0.761 0.493 0.574 0.699 0.433
20 0.396 0.71Z 0.130 0.630 0.551 0.546 0.92L 0.556 0.329 0.266 0.387 0.139
30 0.271 0.561 0.691 0.491 0.393 0.410 0.836 0.289 0.212 0.121 0.159 0.046
40 0.244 0.472 0.627 0.431 0.336 0.356 00.75 0.233 0.164 0.092 0.121 0.040
so 0.216 0.303 0.563 0.366 0.2O0 0.301 0.714 0.176 0.156 0.063 0.094 0.031
60 0.191 0.294 0.499 0.300 0.223 0.247 0.653 0.120 0.128 0.034 0.062 0.023
70 O.T 0.263 0.452 0.2?0 0.205 0.225 0.600 0.106 O.L15 0.030 0.056 0.022
s0 0.162 0.232 0.404 0.240 0.186 0.202 0.541 0.092 .L02 0.026 0.053 0.020
90 0.148 0.202 0.351 0.21£ 0.168 0.180 0.494 0.016 0.089 0.023 0.049 0.019

100 0.134 0.171 0.310 0.181 0.149 0.156 0.441 0.064 0.076 0.019 0.044 0.01?
I1o 0.119 0.140 0.267 0.151 0.131 0.135 0.38 O.OSO 0.063 0.315 0.040 0.016
120 O.1OS 0.109 0.215 C.121 O.LtZ 0.113 0.335 0.036 0.050 O.O1 0.035 0.014
130 0.101 0.104 0.204 0.114 0.106 0.100 O.319 0.034 0.046 0.010 0.034 0.013
140 0.096 0.096 0.192 0.1O 0.100 0.102 0.303 0.0312 0.043 0.010 0.033 0.013
1SO 0.094 0.093 O.L61 0.100 0.03 0.097 0.*81 0.031 0.039 0.009 0.031 0.012
160 0.090 0.07 O.L69 0.093 0.087 0.091 0.210 0.029 0.036 0.006 0.030 0.012
170 0.0o7 0.062 0.158 0.086 0.001 0.086 0.254 0.027 0.032 0.007 0.029 O.OLI
LB 0.063 0.017 O.14 0.060 0.015 0.060 0.238 0.025 0.029 0.007 0.026 0.011
190 0.079 0.071 0.135 0.0131 0:066 0.UTS 0.222 0.023 0.025 0.006 0.026 0.010
200 0.076 0.066 0.124 0.06 0.062 0.069 0.206 0.021 0.021 0.005 0.025 0.009
210 0.072 0.060 0.112 0.059 0.056 0.064 O.1O 0.020 0.018 0.004 0.024 0.009
220 0.066 0.055 0.101 0.052 0.050 0.056 0.113 0.018 0.014 0.004 0.023 0.000
230 0.065 0.049 0.089 0.045 0.043 0.053 0.157 0.016 0.011 0.003 O.OZL 0.006
240 0.061 0.044 0.076 0.036 0.037 0.041 0.14£ 0.014 0.007 0.002 0.020 0.007
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1AB.i 4.A.14-ACTIVIIV SAYS AT 0S1ICIS AS GROA AS 0151*0C| OP O 0UNTY FROM 6 PFOC loca ISLAIS LoKE
At ACTIVITIES. .914 - .041-MIOIUN POPULATION GAOwIN $allRS

ACTIVIIY DAYS MN IO$ SA'OSI

STATE AltO 10 TOCKS KS IOP

901011 GROUP SLa0 swID PICNIC GOAT VS HURT CAMP N1s NCVCL. STAV Niel

VIM LAK -6iNs -KING -INS -0S -INS N10JM -INS11111041 Slow -I"S GOLe wIIls

TOTAL IIlC1 80111

9914 94642 Is1l *i1 11 50 •1 44" 0 30914 Rest 4at 1*19 610 3636

£985 £090" 31641 3442 23422 9264 3.946 3344* 4613 621 4 15 493 4613

91945 t1*39 360 39 12 I2344 £001 36461 36056 5433 4141 1100 611 541b

00s 164619 3563 44119 i1111 407SO 39168, 3035s *1s9 6911 9924 9642 4104

lots 144261 31411 4044 26149 s11 41431 40402 ggs 141S 804 t0sts Isis

R0o £94130 3864 52106 las llv6 43311 4lT1 1341 11*0 *1•4 a 11*94 8100

PI I01f

1914 19TS 6361 6l9 4995 2000 T15? 12* 15 f311 no 140 195

190e *4*10 W1s1 1199 S876 als0 761 1693 939 11 36 140 1ol

t" 11996 1s9 1292 639 301 $*04 i11 10o 14*7 40? 19" £146

R0os 36 1*4L Iasi 4003 *49* 1v1 0456 lots 1919 41 *110 1400

t01s 3*264 . 4021 102*0 6340 a595 gaze 9104 £311 £11 69 a40t III0

s0t 34410 631 11043 6414 *13* 9616 91 ISIS 1*69 49* *4*9 1944

FA @tts24 4405 a
1974 &is 13 19 1 ITT 19 2*1 *i4 s4 44 M3 To 2I

Iles Its 6 Rat *2 14 161 64 s6* 29 21 46 01 40 31

ties I15 1036 *30 313 191 66 *91 314 1t 4? 03 67 44

s0s i1s Ills .246 3I s0? 93 51* 330 as so 06 13 So

s01s Is 4,109 *56 lot S1 91 ? 345 39 go 9 1 so

R0o gas 113 84S 401 * 10£ 3e 41 A" 4* 24 i3 6s 63

PA G0009060
1914 135 116 34 3* as Is 43 46 4 1 a a 4

£995 135 140 36 39 s0 14 46 S 4 a I 9 1

I99 £35 I10 39 44 3* Is so 95 S a a &a I

l00s Ito to0 4£ 93 35 16 WI 9 5 a a 1* a

z11 £3S 109 43 60 31 If S 61 * 9 a to I

zoos 13s 26 45 66 39. 10 *0 46 6 9 A as 10

PA MUCK s
1914 100 &51M 441 463 iS 139 401 M55 99 103 16 93 54

ls5 100 11 S0 sag 400 IS 549 *00 73 a09 &1 14 1i

1995 £00 t 10 5*4 106 440 11* 61S 611 90 1&$ to It33 9

2005 t00 *396 *11 oil 493 194 60 14t 1O4 M36 *o IM5 Ile

Rs01s moO I*5 664 911 943 *13 146 61* 111 143 i £64 1*4

,0S* t00 *so0 ?1 l001 se6 1231 00 01 9l g6 154 as 104 39

PA CARBON

£914 0 all Ik0 10 0I Is all IS 1s 2£ 9 t9 0

Ls so amo Its 94, 6 114 Its 01 IT &1 9 a3 £

is9 so 326 14 £14 93 36 £26 too 19 as S IT I

2009 so 315 136 3s 10L bO 140 i1 2* *4 * 3L 16
*019 54 425 £4? IS• 110 43 15* 1*9 *4 2* 0 3* *•

2019 so I13 11 01 11 41 £44 £36 36 *6 1 40 as"2 so• ITS A5 7 MI Ito 61 164 139 so as T 40 13

I914 200 £0 42 3• 30 i B 14 s0 so

Igo$ *00 204 44 45 31 14 s 41 5 t Is

991 *00 22s 4S 51 3 Is S4 is 5 a £ 14 a

*009 *00 *42 46 S is i$ S *4 * 1 1 I5 t0

l019 *00 251 41 4 1 34 *. s0 6 * 6 1 1* &I

*0*9 *00 *11 4? 64 3s 1* so 61 1 0 I If Is

PA C"ISfa 31 9 49 n
£914 140 T15 16 191 136 so sea is? *0 51 9 so 40

les 140 92* 19i 254 4 16 10 2£41 *0t RS i s 0 40

i9s 140 11s 230 i1 £90 0£ *a* 31, 3 40 1 1 51

*00s 140 1320 *2 305 2*0 94 311 300 39 59 a as 44

lots 140 1541 296 491 as* 106 515 439 46 63 9 19 T

s0a 140 t14£ 336 519 216 1*3 425 49 53 it 10 113 44,

PA CLINTON •• T I 1 • a914 115 tO IT 14 £4 * 23 * * 5 0

£969 ITS 10 Is £9 14 T as a$ s s 0 1

£IS ITS 6s to 2£ 14 1 as a5 3 s 0 s

z00s M75 as £0 i 1 T 24 1 a 2 4 6 3

"ois £I9 94 t0 *4 Is 1 24 go a 3 0 4 4

ls ITS 91 £s as Is 7 14 *6 a 3 0

PA C0LUNIIIA 2 I 1

£974 100 644 S6 46 45 19 44 61 1 £2 to £

11S 10 191 99 s1 41 *0 6 10 1 I * L &* *

1999 £0o 15 40 61 49 20 ?0 ?a 0 Uo 14 a

*005 00 a11 S 1 16 SO *1 1* 14 I 1 s Is I

l015 100 *41 *2 a * as 21 14 16 9 Is 16 as

os se00 250 * s0 53 2* 14 T to Is a I it

P 114 1 903 *o0 *20 £40 ag9 *5 *9 it3 43 5 3111

£96s 146 1443 *30 i0 £63 6 09 3*21 11 44 G Ga 4£

1999 14* 1*14 *41 311 99 sl I1t 3s1 II 44 4 31 0

R00s 14* £35 341 t4 9 339 3T1 11 s0 1 0N 9

nlos 1*2 1411 214 390 *26 10£ ST ? 91 39 S 1 93 61

R0s 16* 149 Rs 419 ** 1t sit *IS 12 94 1 19 16

PA La~A so To Is 41 Mg
£4 40 951 so? 134 all 11 419 300 99 19 15 00 *9

I9ls 40 1093 309 363 Is I1 411 so0 SL s so 1 *0 D

1995 60 1a$ 369 421 30* £14 4,1 391 15 14 1* T 41

S00S 60 Ils 369 446 l5 I1 4*1 39 41 To £2 19 49

s01 60 i31 S09 49 I 01 Is 430 3911 Go is 11 03 %4

nos 0 1340 301 ig 6 Its 433 39 00 is £2 aS 11
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ThULSA.1 -ACFIVjTV DAYS Al DISITAMCES AS GASA!AST 0*ST 4CE OF COUNTY GROUP FROM VOCUS ISLAMS LAAE*
Is AC TV Iis. 1.,974 _ 2.OZ!S UsN&PPULAlls. "QUWIN SERIES

OACTIVITY SAYS lid THOUSANDS$

NMINUTERS
STATE AO TO FUCKS SWM FUI OT FS 4K AP NAS N7L Ice GOLF.
CrP, v GROUP ISLAftI) Swiss NUNc& I FS "m RP "dt CC I i

lean tAKE -RING -KING -ING -ING -ING 11911NG -ING RIDING ISHOW -146 oaf wais

PA LANCASIER
191g. 170 650 137 *60 122 S7 201 220 17 31 6 42 23
196s Il0 532 179 204b 139 65 226 248 20 33 4 33 30
ties Il0 9S3 19) 241 *31 it 266 270 24 3S S 61 3?
2009 ITO1 *05* a03 272 161 7. 265 266 26 3? 5 66 44
Z013 ITO 1140 213 302 Ili s0 251 J03 30 39 S 76 so
20Z3 110 9220 223 32? lea 63 296 321 33 41 9 19 53

PA LEGAMN
1974, 132 241i 61 62 so 21 7s 66 A 13 2 Is 0

593132 247 67 I7 3) 26 06 94 7 14 2 16 10199 S3 325 12 91 6 6 9 101 5 14 2 2. 1)
zo0031 32 360 is 103 63 29 96 107 to 19 2 24 is
M01 532 390 75 Its 67 3L 103 A1D 11 16 2 26 1s
2023 132 41) 61 134 10 32 l05 11s 12 &1 2 IT 19

PA LE44IGH It NORTHMPTON

1 914 so) 2339 1031 762 759 290 1025 595 153 205 52 is* 6
1465 30 270v 112 6 936 :09 309 *093 9,13 111 209 S1 222 106
t9ts 30 3089 ji9g 1 097 170 333 1*is7 3 0. a9 259 53 23 S *130
2003 s0 341?8 1276 126S 941 360 L272 &&US 216 236 SO 290 156
201 3 0 3630 1 361t 1432 100 356 1 364 116 S 30 2) 4 62 32 a I I
2025 50 41 90 143 1364 10014 411 143 1 1260. a77 265 63 32 207

PA LULIMM

1,14 70 1321 S06 431 36 134 554 316 63 103 17 51 40
196 70 14"9 Sol 300 356 1313 111 3 64 91 is 92 69
199)1 T0 ISIS 302 31. 36 1)4 S34 1 70 S9 13 *1000 36200) 70 *66 31 607 391 Is 350 $*7 10 95 13 14 6
2019 To 1727 499 643 393 136 S6* 519 62 96 1s all 73
2025 10 1770 499 "a5 394 137 363 320 614 96 1s 114 To

£974, IS0 240 61 60 49 23 75 66 1 i3 a is 4
*953 ISO 270 62 70 s0 23 so 57 1 &1 2 57 is

1 991 ISO 297 63 19 3* 24, 52 9 a 12 2a9 *
100 110 3*6 63 as "a Z4 53 90 9 12 2 20: 56

'01so3 31 63 4 53 23 8 92 9 12 2 21 *
202S 150 340 64 9o 34 23 56 93 10 12 2 22 1.

PA MON50
1974" Is 493 224 is 157 70 z2 Lai so I'6 31 91 6)
£965 153 610 250 13 '95 6 120 72 66 3 14 1*
*99 5s Is 0ga 346 *51 243 50. a' 3:0 *93 93 53 3I 552 I*3z2
z00, I S 5*65 413 249 296 132 426 23 S *4 * 00 63 240 152
20.5 1) *43* 490 31)S 352 *1 S0* 252 14 1 J19 14 300 24*
202S3i 1 167 311 392 414 153 596 332 ITS 139 As4 365 31

PA NONTGOMERY 
81974. t00 2209 617 696 302 597 693 17 4. 136 2* 137 5

195 100 33* Art 834 344 2)$ 1)4 505 99 139 a1 539 106
I=9 1000 282* 715 953 W6 231 51 668 516 *46 at 56 2
2005 *00 29 99 7S3 *01: 625 Z45 56& 922 120 5SS 2A *90 133
2013 100 32 19 78 1105 6 29 93 91 1 *64 25 204- 149
4102% 100 3392 a17 *'79 689 270 93 *05 *3 a1 I 25 215 561

PA 14ONFOUR
19a 110i 44 14 13 12 S IT An 2 3 9 3
*963S, 10 33 15 16t 12 5 15 a *9 2 1 3 2
*993 110 61 13 1 3 6 a9 2 3 9 4 2
too: 110 67 16 18 14 6 20: 250 a 3 50 a 3
20*3 1*0 73 1 23 14 6 2* 22 2 3 *0 3
a03t*0 7 1? 24 *4 6 a2 22 to7 3 34 10: 5

PA NOOR 7HUMBEAL AF40
197 *3 0 6 31 4 2 7 1 A 12 2 13 6

*953 133 237 59 62 49 2) 75 53 6 12 a *3
*999 133 273 6* 74 32 25 52 5o ? 12 2 15 to
z003 13S 302 63 as SS 26 66 92 8 It 2 20 12
20*3 135 31% 65 93 36 27 69 95 5 13 2 21 14
2023 *35 343 67 £00 so 2? 91 95 9 IS 2 23 16

PA PSIILAOELPH*A 6 DELAWARE5
594 120 S33 *436 1376 1*2* 443 *7*1 15160 161 31? 45 332 209
*96 £40A 6344 1534 1033 *174 463 1792 1936 1?? 314 43 3602 25
*993 *20 695 *342 2003 1*93 473 1512* *964 191 309 42 413 I91
200, *2 21 *28 2*3 *00 476 *826 *7 20* 309 4 3 2
201 120 7431 13*2 2223 1196 474 *6 1966 *2 59 42 446 34
2023 *20 747?9 *456 2266 li52 469 145 1942 217 304 4k 430 D5?

PA PIKE
5974 *3 144 37 30 42 19t 60 33 Is *4 9 29 20
1963 *3 21 77 46 36 is at 435 a* to It 33
1993 is 250 93 61 69 3 03 27 21 3 99 4
2003 IS 362 *13 6* 56 1, 52300 6 36 26 13 76 64
to0*3 11 440 135 *05 103 41 132 63 4 31 19 97 6
2023 Is 37* *66 133 Its so 559 *01 so 35 2 1 2* 110

PA SCHUYLILL
1*974 503 3*3 £35 ISO 15* 49 1&$ *67 1? 29 43 33 19

less 509 444 *46 13* *16 St 174 112 *s, 25 6* as *4
1993 103 49* *3 24 *2 3 *3 50 * 29 42 31 5
2003 9 4 134 165 525 16 9 *0 *7 30 44 33 *
2015 *09 6*0 *61 9 *s 31 S9 205 *9 " 59 31 46& 3 23
2023 103 71 166 2)6 141 62 212 l0g 23 33 41 47 32
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VMLO 4.A.10-C3VITI SASS LW O$St&a'SI AS CRA AS DI STANCE OF COUNTY GROUP ranK WIKS ISLAND Lost.
12 ACTIVITIES. 1.914 t- 2.0-NEAVSUIIuN VPOPSLAT3O. 60007 Settles

STATE AND T0 TOCmS act QLF#.
COUNTY wacup ISLAND) $WIN PICNIC SOO? FISH 34320 CAMP "0414 "CVC1, SAT men

YEAR LIK -IN -410 0kB -ImS -946 -1106 M3IING -I"* aUS1INS SHWN -I44 OMF. MeNia

ph SMIYOIO
£974 165 00 Is L4 12 6 20 22 a 0 4 a
1949 149 74 15 1S 14 0 22 25 a 3 0 9 3
195 169 92 19 a) 14 1 23 as a a 0 a
le0s £43 L03 Z& as 11 a 21 30 3 1 7 4
Jots 145 &99 23 3* 19 9 30 33 3 4 1 a 9
2029 16S 130 24 39 20 9 32 31, 4 5 1 a a

*a SULLIVAN
%IV,. 1'0 12 3 a 3 1 4 S 0 1 0 1 0
Iles 140 13 3 3 3 A 4 5 0 a 0 1 0
togs 144 34 3 4 3 1 4 5 0 1 a a 1
2009 140 Is 3 4 3 a 4 S 0 1 0 1 t
2019 140 1L 1 4 3 1 4 5 0 1 0 1 a
2025 140 11 3 5 3 a 4 5 a 1 0 1 a

Pa 3SUQEHANN~A
197 93 £to 39 33 31 13 44 41 1 9 1 1 a
lo0s 99 13J 43 42 34 14 46 49 5 9 a a I
1995 99 162 40 32 39 As 99 50 0 10 a 10o
z00s is 169 93 63 43 17 Al 62 a &1 2 &A! a
2019 99 .211 so 14 40 19 4 G9 1 12 a 14, 9
2021 is 243 43 a4 52 21 74 is to 13 a 1A It

1914b 135 As 1o 1? 14 A 22 29 a 4 1 4 a
5909 139 79 19 21 14 W 24 21 a 4 a 9 3
1991 135 93 21 29 Is S 1? 30 3 A G 4
2009 133 106 23 3o 19 9 29 33 3 S 1 1 4
"is1 139 119 29 34 21 9 31 30 3 9 1 a 5
2025 135 a31 20 30 22 *0 34 36 4 4 1. 1 0

1914 40 t44 04 31 43 24 02 LA 13 16 5 14, 1
1903 40 204 9A 71 so 24 92 74 Is a? 9 20 9
1995 40 as1 109 91 to 1% I03 4 19 19 A 20 &1
z003 40 313 323 *34, 90 3S 122 if 23 22 A 31 1A
J03s 40 306 £40 £31 102 40 13& 110 as 23 1 3? so
2023 40 42£ 15A 139 194 44 104 123 33 2?, a 40 at

pA WYOMING
1974, 63 AS as 23 20 a 20 29 a A 1 4 a
1901 09 61 20 24 22 9 30 31 4 4 1 S 3
199S as 94 30 32 14 9 33 34 4 G 1 A 3
200s as It0 33 is 11 10 34 31 5 1 a 1 0
2019 4% 120 34 42 20 I3£ 30 39 5 I a 6 %
2029 as £20 3s 40 29 11 40 95 6 7 k a 6

PA YORK
1974 393 336 a11 113 03 39 342 £S9 32 as 3 32 1
L909 M9 432 124 143 94 44 31 179 14 20 3 40 23
£o90 191 731 3)6 172 l07 49 170 190 Is 21 3 4? 26
2003 193 633 146 200 117 33 195 217 19 23 3 53 34
2013 191 914 139 12 125 5 a? 210 *33 22 23 4 so 40
2029 193 963 347 2441 312 40 222 244 29 24 4 43 44

1974 Z2*0 d983 0979 4740 2303 9236 92*2 132W t904, 4"9 £042 104'
l9ss M31Y 10523 £1443 70I3 2933 107? 10403 £713 2112 347 2029 1320
3999 36039 1340* 134%0 6740 3273 *1913 LIT&$ 9034 2254 423 2011 102
200s 43039 1246? 33400 95.44 3501 *3064 12797 2303 2140 469 32421 22s2
2013 4F539 13302 16953 10203 3630 34040 11723 2041 2070 747 3001 2396
l02s 1049 13909 £0172 £0076 9060 14059 144674 21062 202£ 792 3092 1000

NJ VIRGIk
*974 70 4244 kiss *492 1072 392 3420 1ASI 200 209 47 20" 1*0
£963 70 4690 1304 1709 1l60 452 1971 1369 240 301 4? 300 203
1999 70 9423 3401 t013 tal1 405 1493 li1£ 270 $*0 4o 343 2137
t00$ 70 3904 1096 2244 1102 499 1614 10s1 Jot I3O 13 030 240
2010 10 0309 *l60 2420 1442 326 1921 1929 333 i00 10 901 2 92
2029 T0 069 1072 2060 13l0 s31 201?3 2042 350 M7 10 020 313

NJ E1SEX
1974 is 34b34 kill 1144 049 240 1131 1149 100 1"0 40, Iva 123
1oes 135 4010 1993 3909 929 291 1231 1*49 392 a34 41 all 193
togs 1s 4270 1303 134 940 294 kiss £249 207 290 40 290 £72
z00s 7s 4410 1300 1030 902 301 1201 Ia69 210 as3 40 2a0 109
20t5 is 40319 13*4 1714 970 $01 1299 1300 229 ass 44 O 2 l0a0
2023 73 4731 132 Ilea 990 330 £337 £3.f4 237 296 41 279 lit

oN 3OSOK
*974 03 2*04 153 114 313 215 796 104 94, 149 a9 I3m 74
£909 as 1.26 768 010 322 i10 05* M1 103 143 29 1460 9
1999 a9 2430 700 9*0 302 27 43 735 110 144 24 104, *05
z00s as 5047 M1 10*4 344 234 070 740 327 149 29 ITO 121
*015 6f 3031 o29 3094 sit 243 90* 709 *id 154 a5 109 134
2025 as 3147 044 1190 094 249 921 009 141 Is? as I"9 14

NJ "1140010W
19ys 49 440 £6 39* 333 so 174 192 as 37 to 40 19
3903 49 02?0 *44 224 379 43 229 19" 49 44 13 11I t0
*999 AS 627 W3 s00 224 4 Z99 233 42 so 30 70 43
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V.A. OVERVEW AND INTRODUCTION

The essential purpose of Chapter V is to provide a review of the present

electric power situation in the previously defined electric power service

area, which includes the Delaware River Basin, and to evaluate -future

electric power development in the electric service area. One of the

primary outputs of this chapter will be to determine the consumptive

water uses by power plants which are located in the Delaware River Basin.

Beginning in mid-1973 and continuing to the present day, a number of

developments are having significant effects on the energy sector as a

whole and on the electric power industry in particular. Some of the

developments affecting the electric power situation are:

" Natural gas and oil prices have increased two-to-four fold
and often these fuels are not available for power plant
boilers.

" Increasing pressures by nuclear power plant intervenors,
plus serious questioning of the nuclear option by public
and political leaders, mean that the future of nuclear
power is uncertain.

" Increasingly stringent environmental regulations and land
use controls are severely limiting the locations where
new generating facilities of all types can be placed.

* Nuclear plant licensing problems and the financial problems
of the electric utilities in general have combined to
significantly delay the construction of many nuclear plants
originally scheduled for operation during the next 10 years.
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9 Potentially significant changes in the factors vhich influence
electricity demand are making it extremely difficult to
forecast the future need.

The above factors are causing both short and long term dislocations in

the attempts to plan for the orderly development of electric power. If

anything, the pressures are becoming more intense, and the future is

becoming more uncertain. The electric service area (ESA), defined in

Chapter I and shown in Figure 1, is not immune from any of these pressures.

Wide ranges of uncertainty exist in the variables which effect the future

power situation in the electric service area; therefore, the approach

taken in the analyses which follow is to evaluate potential options for

the future development of electric power. For example, to determine power

plant water consumption at a future time, it is first necessary to know

what the power demand will be at that time, what types of power generat-

ing facilities and cooling methods will be used to satisfy the demand,

and where these plants are located.

Because of the dynamically changing situation occurring in the United

States and the service area, it is not possible to predict exact rela-

tionships among the demand, supply, and siting variables. Therefore, it

is necessary to investigate how each could vary as a consequence of

governmental and public pressures. An important objective of this

chapter, then, is to characterize the options which are available for

future power development in the service area.
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To achieve this objective, it is necessary to define and evaluate the

different strategies which support the options. The basic options, or

scenarios, have been defined which reflect the range of uncertainty

relating to the variables of power demand, power supply, and plant siting.

The future policies, decisions and institutional constraints which are

implemented by federal and state regulators will determine which option,

or close alternative, is carried out.

The intent is to define and conceptually evaluate what are considered to

be the potentially viable "electric future" options (scenarios) for the

electric service area.

The basic ones which have been identified are:

Scenario A-I: This scenario is characterized by a probable high power

demand forecast in the electric service area (ESA), an emphasis on using

nuclear power plants as the main source of supply, and probable high

siting (30 percent of year 2000 capacity) of the supply in the Delaware

River Basin (DRB) with the remaining supply being assigned to the other

ESA sub-regions.

Scenario A-2: Same as A-l, except that it is based on probable low siting

(15 percent of year 2000 capacity) of the supply in the DRB.

Scenario B-l: This scenario is characterized by a probable low power

demand forecast, an emphasis on using nuclear power plants as the main

source of supply, and probable high siting (30%) of the supply in the

DRB with the remaining supply being assigned to the other ESA sub-regions.
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Scenario B-2: Same as B-i, except that it is based on probable low siting

(15%) of the supply in the DRB.

Scenario C-1: This scenario is characterized by a probable high power

demand forecast, a primary reliance on non-nuclear power generation as

the main source of supply, and probable high siting (30Z) of the supply

in the DRB with the remaining supply being assigned to the other ESA

sub-regions.

Scenario C-2: Same as C-1, except that it is based on probable low

siting (15Z) of the supply in the DRB.

Scenario D-l: This scenario is characterized by a probable low power

demand forecast, a primary reliance on non-nuclear power generation as

the main source of supply, and probable high siting (30Z) of the supply

in the DRB with the remaining supply being assigned to other ESA sub-

regions.

Scenario D-2: Same as D-1, except that it is based on probable low siting

(15%) of the supply in the DRB.

In addition to evaluating the eight scenarios described above, a "probable"

(subjective) scenario has been developed. This is not intended as a pre-

diction of future power development in the ESA. It serves mainly as a

basis for making the probable power plant water consumption estimates

needed in Chapter III. This "subjective" scenario is based on the se-

lection of intermediate values between the extremes of the power demand,

power supply, and plant siting variables. It is viable only if the ESA

planners and decision-makers, acting on behalf of public interests, decide
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that-it is the one which represents desired objectives. The same consid-

eration holds for each of the other scenarios listed above, or other

"probable" scenarios which could be developed.

For each scenario, future power plant water demand calculations can be

made with a relatively high degree of accuracy because the variables

affecting water demand have been fixed in each case. Variations within

the scenarios briefly described above will be considered; for example,

the effects on water consumption based on different assumptions as to

the future once-through/cooling tower mix will be evaluated.

In defining the scenarios, every care has been taken to assure their

realism. The political and technical assumptions which are the basis

for each one can be implemented provided the necessary actions are taken.

By analyzing future electric power development as outlined above, the

different results of following different strategies are clearly illus-

trated. In this report, the following outputs are derived for each

scenario:

* The types and quantities of electric energy conversion
facilities which satisfy a given power demand level.

e The locational distribution of such facilities within
the ESA on a sub-regional basis.

o The quantities of water consumed as related to the types
of cooling systems used.

The approach described in the preceding discussion and the analyses in

the following sections answer to the electric power Scope of Work
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(Section 3.a.6) for the comprehensive review. Portions of Section 3.a.6

are repeated below for convenience:

"The Tocks Island Lake Project is related to electric power needs

of the Pennsylvania, New Jersey and Maryland interconnection market

area to an extent greater than would be indicated by the relatively

minor conventional, at site generating capacity involved. Data

will be prepared on present supply and estimated future electric

power requirements for the period of analysis, including the effects

of existing and planned capacity additions with consideration of

the federal, EPA, state electric guidelines and the FWPCA PL92-500

in evaluating power plant location and water consumption. Probable I

high, probable low and most probable series will be developed re-

flecting the contractor's judgement of practical policies which

could achieve reduced levels of demand, including the effect of

price on elasticity of demand for electric power. From estimates

of the most probable future levels of power requirements and

probable or known thermal plant locations, both fossil fueled and

nuclear, estimates of potential cooling water needs will be

developed. Consideration will be given to the effect on needs of

high and low rates of water use for energy production and to pos-

sible restrictions on once-through cooling and the consequent use

of alternative processes, including analysis of availability of

out-of-basin sites for generation..."
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Time period being addressed in evaluating future electric power needs.

Future power demand options, the expected results of research and

development on new generation technology, and the approach for siting

the new generation can be reasonably defined during the period 1975 -

2000; thus, objective evaluations of alternative power development stra-

tegies can be made. There is speculation involved to some degree, but

the range of uncertainty can be dealt with in a quantitative manner.

However, during the period 2001 to 2025, the demand, supply and siting

variables are unknown quantities. For example, if commercial development

of fusion occurs around 2000 and if large scale solar thermal plants

become a reality, these two successes in themselves would significantly

change the demand-supply-siting relationships presently being contemplated

during the 1975-2000 frame. In other words, a more abundant supply could

allow the demand growth rate to increase above previous levels, while

the siting methods for these advanced technologies could be very dif-

ferent than those being used now. Thus, quantitative evaluations of

future power development in the electric service area during 2001 to

2025 would be extremely speculative, and it is concluded that for the

purposes of this study; i.e., investigating the existence of one or

more viable alternatives to the Tocks Island Lake Project, that 25 year

quantitative evaluations are apprtpriate.
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V.B. SUMMARY OF CHAPTER

The existing power situation in the electric service area (ESA), Figure

1, has been examined. Present and past power demand trends have been an-

alyzed, and inventories of existing power projects have been prepared

using maps and tables.

The present power demand (1974 summer peak) was about 31,900 MWe for the

electric service area (see Table 5-1) representing an approximate 6.0%

decrease from the 1973 summer peak. This sudden decrease followed a nine

year period during which the average annual growth rate was about 8.0%,

and can be attributed to a combination of milder weather, electricity

price increases, conservation measures taken in response to the energy

crisis, and possibly the general economic slowdown.

The existing power supply in the ESA, as of December 1974, consists of

about 44,000 MWe, with about 23% of this being in the Delaware River

Basin (DRB). Of the total capacity within the ESA, the breakdown by

plant type is nuclear (10%), fossil-steam (65%), gas turbines and diesels

(20%), conventional hydro (3%) and pumped storage (2%). A large proportion

of the capacity in the ESA (and DRB) is presently supplied by gas turbines,

which require natural gas or fuel oil. Approximately 70% of the fossil

plant capacity in the DRB is oil-fired, whereas greater than 70% of the

fossil plant capacity in the Susquehanna River Basin (SRB) is coal-fired.
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Figures 2 and 3 show plant characteristics and locations for existing

nuclear, fossil, hydroelectric and pumped storage in the DRB and SRB.

Load forecasts made in 1971 and early 1974 by the Delaware River Basin

Electric Utilities Group (DRBEUG) indicated that the expected future

growth rate is lower than previous projections, (see Figure 5). DRBEUG

represents the major portion of the plant resource mix in the electric

service area. Figures 6 and 7 show plant characteristics and locations

for planned installation by 1988 of nuclear, fossil, hydroelectric, and

pumped storage units in the DRB and SRB.

Potential scenarios for future power development in the electric service

area have been defined and conceptually evaluated. These scenarios

are intended to bridge the range of uncertainty which apply to future

power demand, power supply, plant siting, and the consumption of water

due to power generation. Each is based on an explicit set of assumptions

and considerations.

Future "probable high" and "probable low" power demand options have been

estimated independently of past demand, and have taken into account the

potential effects of future population growth, economic growth, personal

income growth, peak demand price increases, constraints relating to

future power supply, potential electrification of end uses presently

depending on fossil fuels, and conservation measures. As shown on Figure

4, the probable high and probable low peak demands in 2000 are estimated

to be about 138,500 MWe and 65,600 MWe, respectively.
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Two different future power plant resource mix opttons have been concep-

tually evaluated for each of the demand options. One resource mix option

basically assumes that most of the new generation added between 1975-2000

is nuclear, while the other assumes that a nuclear slowdown occurs and

much of the new generation is non-nuclear. Both options take account of

advanced energy conversion alternatives, with each showing a different

emphasis on how the future resource mix could utilize the emerging alter-

natives. The R & D status of the advanced technologies have been eval-

uated so that projections as to their expected commercial availability

could be made.

Four scenarios are created in combining the two demand options and the

two supply options. Two basic siting options have been used with each,

creating a series of eight scenarios. One siting option is based on a

"probable high siting" (30% of ESA capacity in 2000 is in DRB) of future

power plants in the DRB, and the other is based on a "probable low siting"

(15% of ESA capacity in 2000 is in DRB) of future plants in the DRB.

These siting options enclose the present siting trend in the DRB (23% of

present ESA capacity is in DRB). The effects of EPA's new power plant

effluent limitations on water consumption have also been examined within

each of the eight scenarios. The eight scenarios are depicted by Tables

5-10 to 5-17, and the explicit assumptions and considerations upon which

each is based are in the text. Each table provides the following summary

information:

e The power demand option being used.
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o How the resource mix option is structured to meet the demand.

e The portions of the resource mix in the DRB and other regions

of the ESA.

* The projected water evaporation resulting from thermal power
plant operation in the DRB.

* The approximate number of thermal power plant sites needed in
the DRB.

The scenarios range from "no electrical growth" in the DRB to "high

electrical growth". The "no-growth cases" are illustrated by B-2 and

D-2 (low power demand growth, essentially no additional siting in the

DRB), and the "high growth" cases are illustrated by A-1 and C-1 (high

power demand growth, increased siting in the DRB compared to present

trend). The other four scenarios (A-2, B-i, C-2, and D-l) represent in-

termediate pictures of potential power development within the ESA.

In addition to the above, a "probable" (subjective) scenario has been

developed by integrating various features of the basic eight. This is

only one of many which could be called "probable" scenarios, and it is

merely one estimate of electric power development in the electric service

area. Again, the future constraints imposed by regulators and legislators,

acting on behalf of the public, will establish which scenario is to be

followed.

Each scenario represents a strategy for future power development, and

each is based primarily on proven technology and technologies expected

to be available during 1975-2000. New energy conversion technologies

are included only when they are reasonably far enough along in research
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and development that near future availabilities are highly likely. Thus,

the choice of one scenario over another will not be based on technical

constraints; rather, it will be based on a variety of essentially non-

technological inputs to the decision making process (such as, socio-

economic, environmental, and political factors).

Based on the evaluations of this chapter, a number of observations

and conclusions can be made as to the electric service areas resource

needs in the future:

* Future power demand will be influenced by causal factors which
probably will not be representative of the past demand.
Therefore, future demand needs to be analyzed essentially
independent of past demand trends. There is reason to believe
that 1974 represented a significant turning point in the
growth of power demand as a result of emerging conservation
policies, increasing costs of electricity and competing fossil
fuels, and other factors.

e It is generally within the power of federal and state legisla-
tors and regulators to set constraints and standards which
will have the effect of producing the results shown in any
of the scenarios. Methods for controlling future power demand
are available. Concerted action to adopt the philosophy
of one resource mix option or the other would provide a plant
mix that could be expected to meet the chosen power demand.
A siting program in the ESA for the future plant mix could
be developed in an optimum manner to balance utilization
of the region's natural resources.

o The future electric energy health of the electric service area
(as defined), or a similarly sized area which is not based
on artificial or political boundaries, will be better assured
if electric development is planned for the area as a whole,
rather than for arbitrary sub-areas on a piecemeal basis.

o Future power plant water consumption in the DRB is obviously

highly sensitive to the demand, supply, siting, and cooling
variables. For example, Scenario A-1 (high power demand, a

nuclear dominant resource mix, a relatively large portion
of the mix located in the DRB) and stringent implementation
of EPA's power plant effluent limitations lead to a projected
high water consumption of about 540 cfs in the DRB by 2000.
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Liberal implementation of these limitations (or change
in the law) could lead to a projected high water consump-
tion under Scenario K-i of about 400 cfs. On the other
hand, Scenario A-2 (high demand, nuclear dominant resource
mix, and a relatively low portion of the mix located in
the DRB) and stringent implementation of EPA's power plant
effluent limitations lead to a lower projected water con-
sumption of about 260 cfs in the DRB by 2000.

* In addition to providing the potential for further pumped
storage development in the DRB, constructing the Tocks
Island reservoir would provide the potential for locating
more thermal power plants in the DRB than might be the
case. This result is obtained because the reservoir
would provide flow augmentation to make up for evapo-
rative water losses from the additional once-through and
cooling power systems in the basin.

The "l-series" scenarios show the case of an increased
rate of siting in the DRB in comparison to the present
trend, and the "2-series" scenarios show the case of a
decreased rate of siting. The "-series" could illustrate
the power plant siting situation with the reservoir, and
the "2-series" could illustrate the situation with-
out it. However, it should be pointed out that in
the event Tocks Island reservoir is not constructed,
utilities can still site additional facilities in the
DRB by building storage reservoirs at individual plant
sites to provide flow augmentation for the Delaware
River and tributaries. The cost of such reservoirs would
be high and could potentially cause significant overall en-
vironmental effects.

New peak power facilities are needed in all the scenarios.
As of 1975, nearly all of the peak power needs are sup-
plied by gas turbines. There are great uncertainties as
to whether or not fuel oil will be available in the
future for operating these existing facilities, much
less new ones. In general, there appears to be no valid
basis for expanding the already over-developed gas
turbine capacity. Specifically, the peak power alter-
natives, including gas turbines, to the proposed 1300 I*Je
Kittatinny Pumped Storage project are evaluated in
Chapter XIV.
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V.C. PRESENT POWER SITUATION IN THE ELECTRIC SERVICE AREA

V.C.l PRESENT POWER DEMAND

The electric service area (ESA) has been defined in Chapter T, and

consists of the Pennsylvania - New Jersey - Maryland Interconnection

(Pji) plus three New York utilities. Figure 1 shows the ESA and sub-

regions which are used in subsequent analyses. Utilities must add new

capacity to cover increases in the peak demand; consequently, one emphasis

in Chapter V is to examine the present and future peak demand situation.

One can examine peaks using energy demand (kilowatt hours) or capacity

demand (kilowatts), or both. Capacity demand has been chosen as the

vehicle in these analyses because utilities must install new capacity

to meet future peak demand. For example, if the power demand in an

area is 15,000,000 kw (or 15,000 MW), one can think of this demand as

being supplied by 15 plants, each of which has a capacity of 1000 MW

and is operating at full load. The energy produced by these 15 plants,

if operated for one hour at full load would be 15,000,000 kwh.

Table 5-1 shows the growth in summer peak demand for the electric service

area from 1964 through 1974. The peak demand increased from about

16,63C MW in 1964 to about 33,850 MW in 1973, and then decreased to about

31,940 in 1974. The nearly 6% decrease in demand experienced from summer

of 1973 to summer of 1974 is at least in part due to conservation

techniques initiated in late 1973. The average annual growth rate during

V-14



12 4 8 4 NLOC TINS F LECRIC2
L1ThJ~13

2~~~~~ 2RId.On PIC, Coii~n

0 12 24p~a~n 36nn 48 c. 60 a N L C T I N F L C T I

SALE PI MILE~S Cupo SERVICEANN RIRREASI

ft* Srvey CaElti sod. GaLg Company CATLRGO

PliMetrulpa Etio Cmany
3 0 PA'u tym Ealcic company

R ft_:mac Powerr & Light Coinm ySL ~tR RGO

12 N uAaer. era, A Lg Copan
aU C p ai on L640 ouzern Elecric Doptsilon- Bonayl ,aa mdBuwNmaR'rBaW

Gf~a~ A~c, COMPRHENSVE RIVERY OBASIN
TO*YCKS PSLAND LAK PROJEC &CALERNAnVE

Metopoita Edition company JQ &CO (U ND R SS



the nine year period 1964 to 1973 was 8.2%, but during the nine year

period 1965 to 1974 it was 6.7%. Thus, 1974 was indeed an important

juncture point for power demand. The question now is whether future

power demand will again soon resume the historic high growth rate, or

whether the decrease in 1974 truly marks the beginning of a future period

of much lower growth rates. One important purpose of this chapter will

be to investigate future power demands in the ESA as a consequence of

many forces acting to decrease the rate and some acting to increase it.

The latest complete data obtainable from the Federal Power Comission

(FPC, 1974) show that the PJM system (95% of the ESA) was a net importer

of electric energy in 1973. A net of about 3 billion kwh of the 152

billion kwh consumed within PJM were imported, primarily from New York

and Maryland utilities. In terms of total amounts, about 12 billion

kwh were imported, 9 billion kwh were exported, and 149 billion kwh

were generated by PJM plants.

Although an estimated 80 to 85 percent of the New York State Electric

& Gas Corporation service area is within the ESA, as defined for the

purposes of this study, it was assumed that this utility's entire peak

demand is part of the ESA demand since information is not readily avail-

able to make an accurate breakdown.

As a basis for evaluating the existing power demand in the ESA, the

end of 1974 was arbitrarily defined as "the present"
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point in time. Detailed information regarding both peak load demand,

as well as generating capacity within the ESA are being updated by the

various utilities to include the December 31 date. Since the following

evaluations are based on estimates of the present power demand and

capacity, they will be reviewed to incorporate any further information

which may affect conclusions of this study.

V.C.2 PRESENT POWER SUPPLY

The existing power supply in the electric service area consists of

nuclear, fossil, gas turbine. hydroelectric, and pumped storage plants.

The breakdown of plant types by sub-region of the electric service area

is shown in Tables 5-2, 5-3, and 5-4. Table 5-2 shows the plant dis-

tribution for the total electric service area (ESA), Table 5-3 shows

the distribution for the Pennsylvania - New Jersey - Maryland (PJM)

Interconnection portion of ESA, and Table 5-4 shows it for the three

New York utilities portion of ESA. Thus, Table 5-2 is the sum of Tables

5-3 and 5-4.

The tables reflect the power generating resources as of December 31, 1974.

It can be seen that nearly all of the existing ESA capacity is located

in the PJM service area. Several references which were prepared during

1974 and 1975 were used to prepare these tables. The references used

are:

Master Siting Study, DRB, May 1974

Master Siting Study, SRB, March 1974
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Power System Statement, Federal Power Commission, Dec 1973

New Jersey Master Siting Plan, Jan 1975

Federal Power Commission News, Nov 1974

Member Electric Corporatiohs of the New York Power
Pool and the Empire State Electric Energy 1(esearch Corp.?
April 1974

Due to the uncertainty in predicting when new plants go on-line commer-

cially, and older equipment would be retired or derated, the tabulated

capacities are approximate. Hence, when the utility companies finalize

and make available their own detailed inventories, it is likely that

the resource mixture and total capacities would be modified slightly from

those indicated in the tables.

Figure 1 shows the approximate boundaries of the ESA together with

geographic subregions used in the tables. The boundaries of the first

two subregions, the Delaware River Basin kDR) and the Susquehanna River

Basin (SRB), are essentially the same as those presented in the Master

Siting studies for these Basins. The third subregion, the Coast, is

noted on the scenario location maps and is defined as the portions of

the ESA located east of the Delaware Basin plus the Delmarva Peninsula.

The coastal subregion also includes offshore areas suitable for proposed

floating nuclear installations, and much of the brackish water portion

of the Delaware Bay estuary.

The fourth subregion used in the tables is defined as "other" and
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simply consists of generating capacity within the ESA not assigned to

the preceding three subregions. This subregion accounts for-roughly 27

percent of the total estimated capacity in the ESA. Nearly three fourths

of this 27 percent is provided by the Baltimore Gas and Electric and

Potomac Electric Power Companies in Maryland, both of which are in PJM.

It should be noted that since roughly 90 percent or more of the Baltimore

Gas and Electric Company service area is in the "other" subregion, its

entire generating capacity has been assigned to this subregion.

The fifth subregion is referred to as "unassigned" and consists of

generating capacity within both the Delaware and Susquehanna River Basins

for which there was not enough information available to accurately locate

the plants. This subregion includes roughly 4 percent of the estimated

total ESA generating capacity and approximately 30 percent of this

consists of the various utility company allotments from the Conemaugh

and Keystone plants.

V.C.3 PRESENT POWER PLANT LOCATIONS

The tables and maps on Figures 2 and 3 summarize the existing power

plants as of early 1975 reported by the utilities operating in the

Delaware and Susquehanna River Basins. Existing plants are listed with

an index to the map indicated in "lower case" letter and appropriate

numbers, with fossil (f), nuclear (n), hydro (h) and pumped

storage (ps) identified.
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Figure V-2 (cont'd.)

EXISTING POWER PLANTS IN THE DELAWARE RIVER BASINI
/ (AS OF EARLY 1974)

Electrical

Capacity Max. Heat

Type Number Name (owner) MWe Prod. Wt

Fossil Steam
(f) Series

1 Portland GPU 404 511
2 Martins Creek PPL 300 473
3 Gilbert GPU 113 249
4 Mercer PSEG 600 751
5 Burlington PSEG 418 468
6 Richmond PhE 409 706
7 Delaware PhE 330 427
8 Southwark PhE 369 527

9 Eyler GPU 51 142
10 Titus GPU 234 323
11 Cromby PhE 357 504
12 Barbadoes PhE 134 296 avg
13 Schuylkill PhE 299 423
14 Eddystone PhE 662 761

15 Greenwich ACE
16 Chester PhE 202 576
17 Edge Moor DNIV 791 1074
18 Deepwater ACE 274 468

19 Delaware City DIV 120 168
20 Vineland CVNJ 67 101

21 McKee Run CDD 34 51
Sub-total 68 89M

Hydro
(h) Series

1 Swinging Bridge ORU 12 ---
2 Mongaup ORU 4. ---
3 Rio ORU 10.
4 Wallenpaupack PPL 44. ---
5 Grahamsville ORU 18. ---

Sub-total 88

Pumped Storage

ps Yards Creek PSEG 330

GPU
Total 6586 8999

I/ Identified by utilities operating in the basin 1974
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Figure V-3 (cont'd.)

EXISTING POWER PLANTS IN THE SUSQUEHANNA RIVER BASIN"(AS OF EARLY 1974)

Electrical

Capacity Max. Heat

TZ22 Number Name (Owner) MWe Prod. MWt

Fossil Steam
(f) Series

1 Jennison NYSEG 76 176

2 Goudley NYSEG 132 313

3 Hickling NYSEG 90 158

4 Hunlock LED-UGI 93 158

5 Montour PPL 1515 2554

6 Shawville GPU 585 817

7 Milesburg WPP 44 74.9

8 Williamsburg GPU 30 79

9 Saxton GPU 35 124

10 Sunbury PPL 390 593

11 Crawford GPU 111 243

12 Brunner Island PPL 1454 2005.6

13 Holtwood PPL 73 197.7

Sub-total 4628 7493.2

Nuclear
(n) Series 1 Peach Bottom PhE 40 70.3

Hydro
(h) Series 1 Oakland GPU I -----

2 Warrior Ridge GPU 2

3 York Haven GPU 10

4 Safe Harbor SHWPC 230 ------

5 Holtwood PPL 102

6 Conowingo PhE 512 ------

Sub-total 857

Pumped Storage

(ps) Series

ps Muddy Run PhE 880

Total 6405 7563.5

'./ Identified by utilities operating in tile basin 1974



About 97% of the electrical generating capacity in the Delaware River

Basin is fossil-fueled, with total hydroelectric and available pumped

storage-hydro roughly splitting the remainder. Of the fossil-fueled

power plants, about 20 percent of this capacity consists of gas turbines

and diesels.

In the Susquehanna River Basin, the overall total capacity is about

equal to that in the DRB, but the resource mix is markedly different,

with 72% fossil (including gas turbines), 12% hydro, 14% pumped storage

hydro and the small remainder in nuclear. It is worth noting that the

overall capacity of hydro and pumped storage plants is significantly

greater in the SRB than in the DRB. Overall, the power plants of all

types are more widely scattered over a considerably larger area In the

SRB than in the DRB. In addition, topographical and river flow conditions

are such that hydro plants have been located both in the high country

near the beginnings of the Susquehanna River as well as in the lower

reaches near the mouth. In the DRB, however, hydro plants have been

located only in the most northerly portion of the basin, and even the

pumped storage location is well within the northern half.

The relative concentration of power plant types is strongly related to

availability of the fuel source. The fossil-fueled stations in the DRB

inherently are concentrated along rail or sea river transportation

facilities, and largely located between the cities of Trenton, New Jersey

and Wilmington, Delaware with the greatest density in the vicinity of

Philadelphia, where there are many petroleum refineries as well as a
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rail head and transshipping facilities. As a consequeace, the majority

of plants operating in the DB are fueled with oil.

In contrast, there are few fossil-fueled facilities in the lover reaches

of the Susquehanna, but they are reasonably well associated with the

major intermountain regions where coal is readily available. Petroleum

or its by-products are much less a consideration in the SRB as fuel.
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V.D. FUTURE POWER DEVELOPMENT 1N THE ELECTRIC SERVICE AREA

V.D.1 FUTURE POWER DEKAND OPTIONS

The purpose of this section is to estimate, using our best judgement,

the probable high and probable low growth rates which are likely to

enclose the actual future growth rate, recognizing that the latter will

essentially be the product of the decisions made by regulators and

legislators. It is possible to generate many power demand scenarios,

which quantitatively assess the influence of the causal factors on demand,

with each being based on an explicit list of assumptions. However, it

is not the objective of the scope of work to carry out the extensive and

costly computer modeling of future demand which would be needed. Further,

such a level of effort is not necessary to a visualization of future power

development scenarios in the ESA.

During the 15 - 20 year period prior to 1974, electric power demand in

most regions of the United States, including the electric service area,

doubled about every 10 years; that is, the average electric power demand

increased at a rate of 7.0 - 7.5% per year. This period can be generally

characterized by the following causal factors which would tend to induce

high power demand growth rates:

* Relatively high personal income growth

* Relatively high economic growth (products and services)
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9 Relatively high population growth

• A decrease in the real price of electricity when adjusted by
the Consumer Price Index, and often a decrease in absolute
prices

* An abundant electricity supply base that imposed no constraints
on the growth of demand

* A general disinterest in methods for preventing inefficient
and wasteful uses of energy in general, with consequent
effects on electricity use, because no motivation existed
to do otherwise.

These are the factors which have major influence on the demand for

electricity. Assuming that past levels of economic and personal income

growth are achieved in the future, it is of interest to examine the last four

factors as to their effects on electricity demand in the electric service

area assuming that government controls, which would tend to reduce

electricity demand, are implemented only in a very low-key manner, if

at all.

The population growth forecasts for the electric service area indicate

that the "probable high" population-increase will be about 37% from

1975 to 2000 (1.3% average annual). From 1960 to 1975, the actual

population increase was about 26% (1.6% average annual). Thus, during

the next 25 years, the probable high growth rate will be a little less

than the actual growth rate experienced during the previous 15 years.

Intuitively, one would expect this decreased population growth rate to

dampen demand somewhat. Quantitatively, recent studies have shown that

the elasticity of electricity demand with respect to population is about

+1.0 (for example, Chapman, et al, 1972; Rand, 1972). An elasticity
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estimate represents the percentage change in the electricity demand

associated with a 1Z change in the causal factor. Thus, a population

increase of 1% causes a 12 increase in electricity demand. Similarly, a

population decrease of 1Z would cause a 1% decrease in demand. The

reduced population growth in the electric service area during the next

25 years, therefore, can be expected to decrease the nominal 7.52 annual

growth of electricity demand by nearly one half of a percentage point.

Natural market forces have already started to dramatically increase the

real price of electricity as opposed to the decrease in real price which

occurred during the previous 20 year period. The rapidly escalating costs

for new construction of nuclear, fossil and other types of power plants,

coupled with two to four fold oil price increases, are having significant

effects on the price of electricity. The following table summarizes the

results of several investigations as to the effects of price increases on

elasticity of demand:

Table 5-5 Electric Price Elasticities Associated With Demand

Residential Commercial Industrial Total

(1) Chapman (1972 -1.3 -1.5 -1.7

(2) FPC (1973) not est. not est. not est. -0.5

(3) Perl (1974) -0.5 -0.8 -0.7 to -0.9

(4) Rand (1972) not est. not eat. not est. -0.85

(5) Mount (1973) -1.2 -1.36 -1.82
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On the basis of these studies, it seems clear that price increases do

indeed have an effect on reducing demand, although there is uncertainty

as to the quantitative amounts of such reductions. One reason is that

the pre-1974 studies were not able to anticipate the dramatic gas and oil

price increases which have occurred; consequently, the elasticities shown

above are somewhat high. For example, a 10 percent price increase reduces

residential demand by 5 percent according to Perl (1974), whereas the

same price increase reduces residential demand by 12% according to

Mount (1973).

There are many estimates as to future electricity price increases caused

by natural market forces. It does not appear necessary to discuss these

in any depth, because it is clear that real price increases are occurring

now and can be expected tocontinue. Therefore, the nominal 7.5 percent

annual growth of past electricity demand will be dampened somewhat in the

future as a result of natural price increases.

Another important factor which requires evaluation as to its effect on

future demand is whether or not the supply base can keep pace with the

relatively unrestrained demand which typified the past. The thermal

power plant boom which started after World War II effectively allowed

demand to grow without constraints, and the promise of nuclear power in

the early 1950's reinforced the notion that supply could easily keep up

with demand. This situation continued through the 1950's and 1960's;

however, serious re-evaluation at all levels of government and industry

started taking place in the early 1970's. It was becoming apparent that
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potentially significant constraints on the expanding electric supply base

were emerging. Some of these constraints are:

* Increasing concern with environmental effects; that is,
there could be a near future time when the environment
simply would not be able to absorb the exponentially
increasing numbers of plants and their attendant environmental
effects.

* A growing lack of confidence in nuclear power because of
problems related to safety and radioactive wastes.

9 Recently, significant uncertainties as to the ability of
the electric utility industry to finance the construction
of costly nuclear and fossil plants has added a restraint
factor to the installation of such plants on a large scale
basis.

The "national energy policy" of the 1950's and the 1960's was based mainly

on nuclear energy as the future primary source of electric power. The

funding of research and development for alternate energy conversion

technologies was only on a very low priority basis. Today there are

doubts by many public and political leaders that the nuclear option will

pay off on the schedules previously set, although nuclear expansion is,

in our view, still favored. Accelerated R & D programs on the

alternatives are expected tc provide real payoffs during the last 10 -

15 years of this century. Nevertheless, there are significant uncertain-

ties associated with the capability to expand the future supply base to

keep up with a future demand requirement which is as high as that of

the past. These uncertainties are expected to have an important effect

on reducing previous demand growth, particularly during the next 10 -

15 years.

With an abundant energy supply base during the 1950's and 1960's, neither
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the goverment, industry, or individual consumers had real reason to

be motivated in the area of conservation. However, as a result of the

factors discussed above, the desire to conserve is emerging. Conservation

policies could be applied in the future on a low-key basis, which might be

characterized by "voluntary" conservation practices with only minimal

government controls and incentives to encourage such practices, or they

could be applied in a forceful manner by establishing significant govern-

ment controls to maximize conservation. Even on a low-key basis, however,

it can be expected that conservation practices will have an effect on

reducing future demand.

On the basis of the above discussions, it is likely that the future demand

for electricity could take place at a lower growth rate than that occurring

during the previous 20 years, while maintaining the same relative growth

in the economy and personal income experienced during the previous period.

Two comprehensive studies support the notion that energy growth and

economic prosperity can be de-coupled to a large extent. The Energy Policy

Project (1974) states "our research indicates that energy growth could be

reduced while growth continues in the output of goods and services - without

sacrificing national economic goals." Rand Corporation (1972) also suggests

that lower electricity growth rates can be achieved with only minimal

adverse short-term effects, and essentially no long-term effects on

economic growth. On the other hand, The Institute for Contemporary Studies

(1975) in "No Time to Confuse" questions the de-coupling of energy growth

and economic prosperity.
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The factors discussed thus far indicate that several important "natural

forces" will be acting to reduce the future power demand growth rate.

However, there is one potential off-setting factor which could be very

important. It is possible that gas and oil shortages will become so

acute that end use substitution of electricity for them is necessary.

Electrification of the transportation industry (automobiles and trucks

in particular), building space heating, and certain industrial processes

are areas where substitution of electricity could be significant. For

example, if an electric heat pump is operated using electricity from

coal-fired or nuclear plants, it can be shown that for each 1.6 heat

units generated in the power plant about one unit of useful heat can be

supplied to a building or home. On the other hand, pipeline transmissions

and furnace efficiencies for natural gas are such that over 2.0 heat units

must be provided at the source to supply the same unit of useful heat at

the end use point. Thus, space heating using electric heat pumps could

represent significant conservation of oil and gas. It is obviously

difficult, if not impossible, to quantify the potential future effects of

an "electric economy." Such effects would occur gradually, but could

have a significant influence to increase demand growth, thus off-setting

decreases in growth achieved through conservation.

Probable High Demand in the Electric Service Area

Based on the preceding analyses, it is clear that no mathematical method

can be completely relied on for accurately quantifying a "probable high"

electric power growth rate during 1975-2000. During 1964-1974 the peak
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power demand in the service area increased at a 6.7% average annual rate.*

This rate can be considered a high one, but not necessarily the "high"

for future years. As the preceding discussions point out, there are

important reasons why the electric past could be very different from the

electric future. It seems reasonable that various growth reduction

factors could reduce the past annual increase rate of 6.7Z by around 1.5

to 2.0 percentage points, resulting in a future high between 4.7 - 5.22.

Making some allowance for the potential effects of future electrification,

it is proposed that the "probable high" power demand rate during 1975 -

1990 be 6.0%. As a matter of judgement, it is assumed that voluntary

type conservation practices would lead to even further reductions in

later years; accordingly, the "probable high" growth rate during 1991 -

2000 is assumed to be 5.5%. It should be emphasized that the projected

demand in 2000 is not sensitive to changes in the growth rate on the

order of +1.0 percent because the scenario evaluations do not require a

precise estimate, even if it were possible to make one.

It is of interest to compare this forecast with "high growth" forecasts

which have been made recently by others.

*Note, however, that the average annual rate during 1964 - 1973 was
8.2%. 1974 peak demand was 6% less than that in 1973.
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Table 5-6 Annual Growth Rates (2)

Forecast 75-80 81-85 86-90 91-95 96-2000 Reference

(1) "Historical Energy Policy
growth" case 6.81 6.81 5.0 5.0 5.0 Project (1974)

(2) Dept. of Interior/
FPC 7.1 6.65 5.3 5.3 5.3 Dupree (1972)

(3) FPC-Unrestrained 5.9 Task Force on Fore-
Case cast Review (1973)

(4) FEA 6.0 Federal Energy
Admin. (1974)

(5) California
High Growth 6.52 6.7 6.08 5.76 5.63 Rand (1972)

(6) Cornell -
NSF Workshop 6.3 6.3 6.3 6.7 6.7 Cornell (1972)

(Note: The above growth rates were calculated using data in these references)

The major assumptions for each of these forecasts is that future electrical

growth will be based on conditions similar to those of the past; that

is, high economic growth, high income growth, and mimimum-type conservation

efforts.

Probable Low Demand in the Electric Service Area

Many of the preceding considerations are applicable to the development

of a "probable low" power demand forecast, but with a different degree

of emphasis. With regard to the "probable low" population growth, fore-

casts indicate that the population will increase about 14% between 1975

to 2000 (0.5% annual average), compared to the actual 1960 - 1975 increase

of 26% (1.6% annual average). Thus, during the next 25 years the probable

low growth rate will be about 1.0% per year less than the actual growth

rate during the past 15 years. This 1.0% reduction corresponds to an
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approximate I% decrease in future power demand, based on the earlier

discussion of population elasticity.

With regard to the cost of electricity, the imposition of price increases

in addition to natural market place increases would be significant in

lowering demand. It is clear from Table 5-7 that price increases could

be implemented so as to achieve nearly any demand objective. Since

utilities must install new capacity to keep up with peak demand increases,

peak load pricing policies could be devised to transfer heavy consumer

class demands away from the peak. Peak load pricing would have the effect

of dampening the peak demand growth rate, but could still allow about the

same total energy usage; i.e., the system load factor would increase.

Peak load pricing could be thought of as having two components. One would

be to charge each consumer class (residential, commercial, and industrial)

for its proportionate share of the energy and capacity during peak demand

periods. Significant modifications to present utility rate structures

would be needed to carry out such a policy, because most utilities charge

small users more per kwh (residential) and charge large users less per

kwh (industrial), regardless of which has the larger share of peak demand.

The second component consists of a penalty on peak demand users to dis-

courage unnecessary consumption. This penalty might take the form of a

tax on the quantity of kwhs consumed during the peak demand period.

Pricing policies have more potential for reducing demand to desired

levels than any of the other available methods.
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Table 5-7 POLICIES FOR SLOWING THE GROWTH RATE IN ELECTRICITY CONSUTION

Policies that Affect Prices Nonprice Policies

of of
Electricity Appliances Voluntary Proscriptive

Initiate consumer education
programs

Basic conservation practices X
Efficiency labeling of
appliances I

Provide tax incentives
Encourage energy efficient
building design X

Encourage solar heating X
Encourage more efficient

appliances X

Change electricity rate
schedules

Increase rates X
Change rate structures X
Peak load pricing I

Restrict promotional activities
Advertising X X
Builder promotions X X
Appliances X X

Change building codes
Tighten insulation standards X
Beat-reflecting glass I
Minimize internal heat source
- by venting •
External sun shades •

Impose taxes as disincentives
On electricity sales X
On electrical appliance sales X
On incandescent bulbs X
On peak loads X

Restrict selected uses of
electricity

Heating, cooling, water
heating, cooking, clothes
drying, refrigeration X X

Restrict issuance of new

building permits •

Undertake long-term rationing •

o, .rce: Pa d, 19 2
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In addition to effects on demand of the "probable low" population forecast

and new pricing policies, potential problems of expanding the supply base

are important as to their effects on restraining demand growth. Consider

the scenario characterized by a significant slowdown in nuclear plant

construction, increasing scarcity of fossil fuels for power plant boilers,

and slower development than expected of alternative generation methods

because of technical and economic problems. For such a scenario, power

demand would be constrained to grow slowly, if at all, for the period

of power supply shortage. This situation could occur during the 1880's.

Obviously, it is not possible to quantify such effects without a study

effort well beyond the work scope of this review.

Proscriptive conservation policies also have great potential for slowing

the growth rate to "probable low" demand levels. This must be true

because the voluntary energy conservation appeals in some regions of

the country in late 1973 resulted in actual energy use reductions of up

to 10 percent of projected utility energy loads. However, these reductions

had minimal effect upon peak demands (FPC Bureau of Power, 1974). Estimates

of energy savings using both voluntary and mandatory measures have also

been made. The Mid-Atlantic Area Council (MAAC), which coordinates power

in the Pennsylvania - New Jersey - Maryland (PJM) Interconnection area

(the major part of the defined electric service area), estimated that

the projected net system generation during December 1973 through December

1974 (1.76 x 1011 kwh) could be reduced by about 8.6 percent if the

following procedures were adopted (FPC Bureau of Power, 1974):
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1. Curtailment of non-essential heating and lighting load
at utility-owned power plants and office facilities.

2. Curtailment of non-essential generation station auxilaries
at power plants.

3. Appeals to large commercial and industrial customers to
curtail non-essential use.

4. Appeals to the public to curtall non-essential use.

5. Interruption of contractually interruptible load.

6. Reduction of system voltage.

7. Reduction In use of electricity by governmental entities
due to redkictions or changes of tusage in governmental
facilite.q, huilding, street illumination, or others.

8. Reduction in houirs of operation of commercial ceiters.

9. Redilet ion in uise hv indust r iaI customers whose output
Is not essential to the ptilt i, he,i1th and saletv,

10. Elimination of outdoor night-time iporting events.

11. El iminat ion of outdoor commerial advert ising displays.

12. Other methods.

It Is not being recommended herein that thest' meassures ac'tually ho applied

because many of them are undesirable, and should not be implemented

except tinder emergency conditions. lowever, It is clear that strict

conservation measurtes can significantlv reduce demand without causing

complete dislot.arion.

Many recent publications have det:aitld both voltintarv and proscriptive

energv conservation polir'ies (for example; Rand 1972, Hammond, et al,

1973; Office( of fmergency Prepnrednesq, 1972; FPC Bureaui of Power, 1974).

Table 5 Is a summary of four typ,,s ot poli,'v options which, if applied

on a selective basis to :|chiev, defined obleotivs, would have a major

effect on achieving growth control.
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Using solar energy in place of electricity to provide hot water

heating and space conditioning for buildings can be classified as a

conservation method, yet it deserves special attention. Solar substi-

tution could have a significant effect in reducing future summer peak

loads in the electric service area. Experimental installations have

been made in many areas of the country, and technical feasibility has

been demonstrated. Economic viability may still be questioned, but it

can be expected that solar substitution will soon be economically com-

petitive with electricity as further refinements in the technology

are made. Federal research and development funding in this area alone will

increase from $1.7 million in 1975 to an estimated $4.1 million in 1975

and $21.6 million dollars in 1976. The nearly thirteen-fold increase

from 1974 to 1976 indicates the high priority being given to solar sub-

stitution, and this does not include the additional research being con-

ducted by the electric utility industry. Thus, it can be expected during

the 1980's that peak electricity demands will start to be gradually re-

duced as solar substitution technology is phased in.

In summary, the factors which would influence a "probable low" growth

rate in the electric service area are:

" Lower population growth in the future than in the past.

" Restructuring the price of electricity, with emphasis on
peak load price increases.

* The inability to add new power generation to the existing
resource mix at the same growth rate of the recent past.

" Implementing energy conservation policies in a significant
way using both voluntary and proscriptive measures.
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* Solar substitution for electricity in the areas of hot water
heating, space heating, and space cooling.

As in the analysis of the "probable high" power demand, it is not

possible to accurately quantify the "probable low" demand. However, it

is clear that policies could be implemented to effect substantial growth

rate reductions relative to the growth rate of the past. It appears reason-

able to use, for purposes of the scenario evaluations, an average annual

growth rate of 3.0 per cent during 1975 - 1990 and 2.5 per cent during

1990 - 2000. These growth rates are probably near the lower limit at which

some effects, perhaps undesirable, on overall economic growth would occur.

These rates are considered to be achievable if strong policy actions are

taken in the areas of electricity price increases and conservation. Based

on the types of governmental controls which would need to be implemented

to reduce power growth rates below the 2.5 - 3.0 per cent level, there

is no evidence yet that the public is willing to accept the potential

changes such controls could induce in American life styles and the free

enterprise system. For example, the Institute for Contemporary Studies

(1975) offers thought-provoking analyses as to whether the low growth

energy policies put forth in the Energy Policy Project (1974) are com-

patible with the free enterprise system and many other basic values

and freedoms which Americans hold dear.

The Energy Policy Project and Rand Corporation analyses of "low growth"

cases are given for comparison:

V-3q



Table 5-8 Annual Growth Rates (1)

Forecast 75-80 81-85 86-90 91-95 96-2000 Ref

(1) Technical Fix 3.31 3.31 2.43 2.43 2.43 Energy Policy
Project (1974)

(2) Zero Energy 3.0 3.0 1.67 1.67 1.67 Energy Policy
Growth Project (1974)

(3) California - 3.28 3.31 3.0 3.0 3.0 Rand (1972)
Low Growth

The "Technical Fix" growth case assumes that energy conservation prac-

tices and known energy-saving technologies are incorporated into pro-

duction and consumption patterns to the extent possible within existing

life styles and economic organizations. The "Zero Energy Growth" case

assumes that, in addition to the "Technical Fix" measures, changes in

life styles and economic structure are introduced in order to move

towards a situation of constant per capita energy consumption. The

"California Low Growth" case assumes that the future fossil fuel situa-

tion is critical, a nuclear slowdown occurs, significant electricity

price increases occur as a result of conservation taxes and peak-load

price increases, and there is a general economic slowdown.

Summary

After consideration and study of the many diverse factors which will

influence future power demand, it is believed that using the growth

rates in the following table appropriately depict the "probable high"

and"probable low" future power demand levels:
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1975 - 1990 1991 - 2000

Probable High 6.0 5.5

Probable Low 3.0 2.5

Average Annual Growth (2)

These growth rates have been used to forecast the peak demand in the

year 2000 based on the 1974 summer peak demand in the ESA of 31,900.

Figure 4 shows these forecasts, and indicates that the probable high

peak demand in 2000 is approximately 138,500 MWe and the probable low

peak demand in 2000 is approximately 65,600 HWe.

It is important to note that a "most probable" forecast has not been

made. The most probable demand in the electric service area will be

that which is affected by future regulations, standards and institutional

constraints. The service area regulators, influenced by public and

political pressures, will establish constraints in a manner to achieve

the desired power demand objective (i.e.The "most probable" demand).

There does not appear to be a valid reason, or even basis, for "guessing"

how and when such constraints will be imposed. The Chapter V analyses

are intended to be objective evaluations of potential power development

strategies; however, making a "most probable" forecast is a subjective

undertaking.
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V.D.2. FUTURE POWER SUPPLY ALTERNATIVES

The purpose of this section is to briefly sumarize the current state-

of-the-art as to some present and future alternative methods for generating

electricity. The current status, potential problems, and expected.

commercial application of various technologies which could affect the

future electric service area resource mix will be discussed. Potential

undeveloped hydroelectric and pumped storage sites in the electric

service area will also be discussed. Power plant cooling methods are

discussed in the last section of this chapter.

Perspective is gained on the emphasis being given to advanced technologies

in various stages of development by a review of the funding being allo-

cated by the federal government and the electric utility industry.

Table 5-9 gives a breakdown of current and projected funding for both

present and emerging energy conversion technologies.

Following are brief discussions of promising fuel and energy conversion

technologies.

High Temperature Gas Reactor (HTGR)

A number of high temperature gas-cooled reactors using a steam cycle are

currently being operated or are planned. These include the Fort St.

Vrain, 330 MWe HTGR (operating), and larger units being planned by

several utilities.
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Table 5-9

FUNDING ($1,ooo's) FOR
TECHNOLOGY R & D

ERDA(1 )  ! EPRI(2 )

1974 1975 1 1976 J1975 1976 (3)

Actual Est. Est. Est.

(1) SOLAR ENERGY

- Solar energy for buildings

and facilities 1720 4070 21600 620

- Solar thermal power plints 885 1500 11000 740

- Photovoltaics 666 1500 10000 420

- Wind energy conversion 566 1000 9000 500

- Other (Bioconversion,
ocean thermal) 100 700 5500 720

Sub-Total - Solar R & D 3937 8770 57100 3000

(2) FUEL CELLS - 500 500 3925

(3) MiD 2815 7584 13773 - Incl with (5)

(4) ENERGY STORAGE SYSTEMS 1689 5800 9100 :'3582
(Includes batteries, flywheels,
compressed air, other storage
R & D)

I,

(5) ADVANCED CYCLES Unknown -- j4900

(Includes MHD, heat pumps,
advanced concepts, high temp.
gas turbines)

(continued next page)

V-43

, . . . .. - . = . .



Table 5-9 Continued

I ~

(6) HYDROGEN '.-"Incl. with (4)--- 565

(7) GEOTHERMAL 6231 13800 28370 2800

(8) FUSION 52968 85030 120000 4890

(9) NUCLEAR FISSION

- LMFBR 193019 250023 261300 3250

- LWR 25791 30300 31900 29700

-.Gas cooled reactors 12590 21893 31400 3250

(10) FOSSIL ENERGY DEVELOPMENT

- Coal gasification 37857 80149 94509 12160

- Coal liquefaction 19764 54:632 96897 8377

- Oil shale 2780 3454 8147 -

- Direct utilization ----- Incl. above---- 3750

(11) END USE ENERGY CONSERVATION - - 3000 Unknown

NOTES:

(1) ERDA -Federal Energy Research and Development Administration

(Source: Nucleonics Weeks, February 6, 1975)

(2) EPRI - Electric Power Research Institute-(R & D for the electric

utility industry) (Source:: EPRI 1975 Program Emphasis)

(3) EPRI - 1976 information not available until Novetnber,.1975
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The HTGR with a steam cycle has a thermal efficiency of about 39% as

compared to the light water reactor's (LWR) 32%. This efficiency in-

crease results because the HTGR produces steam at high temperature and

pressure equivalent to a modern fossil-fueled plant. Thus, the cooling

water requirements are about 25% less for the HTGR in comparison to the

LWR for the same electrical output.

It is expected the industry will see greater use of large sized HTGR

units in the future. Standardization of the HTGR nuclear steam supply

system is underway. The trend is toward larger and simpler uni.ts and a

major effort is underway to develop a 1500 MWe HTCR designed to meet the

needs of large operating utilities. The new, larger HTGR steam units

could make a significant contribution to the economic production of

electrical power by 1990.

Gas Turbine HTGR

Instead of using a steam cycle, helium is heated in the HTGR core and

then passed through a gas turbine to produce pwer. A significant advan-

tage of this technology is that the cycle is compatible with a dry cooling

system at reasonable costs. The reason is that the gas turbine rejects

its heat over a band of temperatures, typically from about 350 F down

to 1000 F, whereas the steam turbine must reject all of the heat at the

same temperature. This steam condensing temperature is typically 140 -

1500 F. The increase in temperature difference meanis that the dry cooling
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towers can be much smaller and require less air flow as compared to using

such towers with a steam cycle plant. It is expected that present develop-

ment of the gas turbine HTGR will allow commercial introduction by 1990.

Liquid Metal Fast Breeder Reactors (LMFBR)

For all intents and purposes, a breeder reactor is one which takes the

energy from a fission reaction to create heat for power production while

optimizing the alteration of so-called "fertile" materials such as 
Th2 32

and U 23 8 to other fissionable materials that can be stripped out during

the fuel reprocessing which follows "burnup" and used to fuel a second

line of reactors.

235 233 239
Since the easily fissionable isotopes U2 , TH2

, Pu can be caused

to split by neutrons of virtually any energy, and since there is a material

advantage in "breeding" fissionable isotopes by allowing a high density

of high energy neutrons, the use of hydrogen containing materials in the

reactor to moderate the energy of the neutrons is no longer needed. Nor

is it necessary to work at the relatively low temperatures required by

water or organic moderated reactors.

Consequently, use of heat transfer fluids that can operate at high

temperatures can be used. Liquid metals are the most readily available

materials that can be circulated under those circumstances and that will

serve the purpose, so the breeder reactors are currently being developed

with liquid metal coolant.
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The LMFBR permits use and consumption of all Uranium and Thorium,

assuring a supply of nuclear fuel for centuries. However, these

elements are not abundant in limitless quantities at concentrations

that can be economically mined, milled and concentrated at this time.

The Natural chemistry of these elements is important in their concentra-

tion. One of the reasons Uranium has been developed in nuclear tech-

nology over Thorium is the ready accessibility of the element as a

water deposited concentrate in sediments that are reasonably easy to

mine and process. Thorium on the other hand is contained in natural

minerals, derived from igneous rocks, that are exceptionally resistant

to weathering and generally found as natural concentrates as the so-

called monozite sands or in rarer concentrates of Zircon.

By and large, a relatively large source of these radioactive fuels

exist in igneous rocks with an average in unweathered volcanics of

about I part per million Uranium. The Thorium concentration generally

holds a consistant ratio to that of Uranium of about 3 times. Somewhat

higher magnitudes of concentrations are found in granites, metamorphics

and hydrothermal veins because of local high temperature concentration

effects.

Consequently, the future of both thermal and fast neutron reactors using

Uranium or Thorium as fuels depends largely on the effect of market

demand on both reactor and mining/milling technology. It is unlikely
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that other substantial deposits of either fuel will be found in concen-

trated form, and the foreseeable future for such fuels is probably that

of exhaustion in the first few decades of the next century. Utilization

of the breeder concept is wise, for it leads to greater utilization of

the whole fuel that is available and use of the high temperature attain-

able by using a liquid metal heat transfer mechanism permits a much

higher efficiency in producing steam and, of course, electric power.

It is a viable power source for the foreseeable future, although many

of the problems which are troubling the installation of light water

reactors will also have to be faced by the LMFBR.

Fusion

The use of the nuclear fusion process as a means of generating electri-

city is currently under investigation and has been since the technology

was developed for explosive release of the energy in nuclear bombs.

Fusion of elemental nuclei can only occur if the momentum obtained by

the nuclei can overcome the repulsive forces between them and a collision

is brought about. Theoretically such action should be possible for most

any element, but from a practical standpoint only hydrogen isotopes are

currently being used.

In order to force the hydrogen isotope nuclei into close enough proximity

to release energy as they "fuse" to isotopes of helium, they must be

contained under tremendous pressure while being energized (usually by

heating) to about ten million degrees. The research being undertaken

presently centers around an attempt to contain the isotopes of hydrogen
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as ions in a so-called "magnetic bottle" while heating the by various

means. The problems are that at the required temperatures and field

strengths the "bottle" leaks or collapses before the reaction can be set

into self continuity.

The advantages of the process are thought to be so great as to outweigh

the exceptional problems of bringing about a continuous, controllable

fusion reaction. The fuel is widely distributed as a natural fraction

of water everywhere on earth, and with the right equipment, is reason-

ably easy to refine to useful concentrations. Consequently, fusion of

Tritium or Tritium-Deuterium, both of which are hydrogen isotopes, are

seen as the most likely fuels.

While projections of having a working reaction by the early 1980's are

encouraging, the shift from a millisecond burn (at present) to one second

burn (soon hoped for) and finally to a continuous burn (sometime in the

future) is still at "laboratory" level evaluations. Stepping from there

to pilot plant and finally commercial production presumes a great deal,

for there is no available technology to support such a development.

Based on the requirements for developing the fission nuclear power plants

to the point of reliable operation (if this indeed can be said to have

taken place), it can be expected that at least 20 years will be required

after the prototype is built. The potential of fusion before the year

2000 in any form other than a curiosity seems unlikely.
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Magnetohydrodynamics

MID is a direct conversion method for producing electricity. High tem-

perature gases formed by the combustion of fossil fuels, are passed

through a channel (MHD generator) within a magnetic field. By seeding

the gases with potassium or cesium salts, they are ionized and become

electrically conductive. In effect, the electrons are collected on the

inside channel surfaces, and electricity is produced for transmission

from the MHD generator. Current research is directed toward developing

materials to handle the hot gases, improve the magnetic field, recover

the seeding salts, and eliminate the sulfur and nitrogen oxide pollutants

in the exhaust gases.

The first application of MHD will be to combine it with a conventional

steam cycle generator. The exhaust MUD gases still contain a large amount

of heat and can be used to fire a steam generator. MHD used as a "topping"

unit for the steam cycle increases the overall efficiency by some 10 -

15 percent. This combination is analogous to the use of gas turbines

with a steam cycle to form a "combined cycle" plant.

Fuel Cell Technology

Efforts to develop modern hydrogen oxygen fuel cell technology for the

power program have been pursued. Gemini space missions also have used

hydrogen oxygen systems for electric power.

In the 1960's development of low temperature fuel cells was begun.

These systems used -ethanol, formic acid and hydrazine. Dfreet
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oxidation of carbonaceous fuels in difficult to achieve with an efficiency

as high as with the oxidation of hydrogen; hydrocarbon fuels can be

reacted with steam to produce hydrogen rich gas for consumption in fuel

cells. Such systems have been investigated in the last decade by various

groups in the U.S. and Europe.

Indirect oxidation of carbonaceous fuels has been investigated. Several

systems have been developed for use with either high or low temperature

fuel cells and have exhibited good performance. Major efforts in this

area started 1967 with the first phase which has become a six-year,

50 million dollar program. This effort is presently being sponsored

by 31 gas utilities which have the goal of developing fuel cell systems

using natural gas (methane) as the fuel.

Attention is currently being focused on efforts to use fuel cell systems

to generate large blocks of electrical power. Generally two alternatives

are being pursued. One for the central power station application and

the other for dispersed generation of electric power in substations.

Work on the central station application is still in the laboratory and

systems study phase and practical field hardware has not yet been built.

Westinghouse Electric Corporation has been engaged in some development

work and has prepared a preliminary design for a 100 KWe electric system

based on gasification of coal and a high temperature Zirconium electrolyte

fuel cell. Pratt & Whitney announced in December 1973 a $42 million co-

operative program with nine electric utility companies to develop a 26,000

KWe fuel cell. Energy system concepts using the thermal and electric
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output of nuclear reactors to produce hydrogen from the disassocSetion

of water is currently under Investigation.

Fuel cells have potential operational problems associated with the

redistribution of catalyst, with the resulting reduction in the effect

of reaction surface area. In addition to this dominant degradation

mechanism, there is also a finite solubility of catalyst in the elec-

trolyte which further reduces the active surface area. The secondary

life limiting phenomena is corrosion of the seal and current collection

compounds.

If fuel cells are to be economically applied to central station energy

generation, the current useful cell life must be extended beyond the

3,000 to 20,000 hours presently available. The fuel cell unit design

must also be improved so as to be suitable for the high volume production

techniques required to supply thousands of cells per system, which will

be necessary for electric generating systems in the multi-megawatt range.

Fuel cell systems will not be applied to any significant extent to

central station power generation until economic advantages have been

realistically demonstrated. This will require development of engineering

experience and cost reductions in a number of areas.

The state of technology of fuel cells was expanded in the 1960's and is

probably sufficient for the initial prototype fuel cell demonstration

plants. The economic and operating lifetime characteristics of the fuel
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cell will limit the feasibility of the fuel cell systems for central

station or dispersed power generation in the near future. Because of

the availability of coal and uranium reserves, the principle development

emphasis will be on the fuel cells using fuels that can be readily pro-

duced by gasification of coal or from nuclear reaction processes.

Utilization of fuel cell technology seems to be compatible with planning

concepts which center around the near term use of coal and the long term

use of nuclear energy. This technology could also be a key factor in

the "hydrogen energy economy".

Solar Power

Methods for utilizing solar energy for generating electricity are basic-

ally of two kinds; (1) using arrays of photovoltaic cells in terrestrial

locations or in an orbiting space station, and (2) photothermal conversion

of solar radiation to heat energy and subsequently to mechanical and

electrical energy. The first method could become economically feasible

if cells costs could be reduced by a factor of at least one hundred, but

even so certain technical difficulties need to be solved. The more

promising approach is the second method, which is now technically

feasible and shows promise of being economically feasible.

The Federal Energy Research and Development Administration (ERDA) and

the Electric Power Research Institute (EPRI) are dramatically increasing

the funding of solar and wind power research. For producing electricity,

the central receiver system looks very promising. In this design,
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pressurized water flows to a receiver located at the top of a tower in

the center of a circular field of heliostats, or thermal collectors.

The water is transformed to steam and then drives a conventional turbine -

generator. Other alternatives are also in advanced stages of research,

and prototypes will be constructed in the late 1970's.

Several important problems are being worked on. Because collector

efficiencies are still relatively low, a large number of collectors are

needed. For example, it would require about 2500 acres of heliostats

to generate 1000 MWe if the central receiver concept were used in the

southwest. Thus, it would require significantly more collectors and

land to generate this same power in the ESA, because the average solar

radiation is much less. However, progress on this and other problems

is being made, and it is expected that commercial solar thermal plants

will be in operation in the 1990's.

Solar heating and cooling of buildings and hot water heating will have

significant effects on reducing electrical demand in the 1980's.

ERDA, EPRI, and other organizations have given "solar substitution"

high priority, and it is now a matter of essentially refining the

technology so that it is economically competitive.

Offshore Floating Nuclear Plants

Public Service Electric and Gas Company in New Jersey announced in 1972

their plans to have in commercial operation by 1980 a 1100 MWe offshore

floating nuclear power plant. This nuclear power plant was to be
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followed in 1981 by another 1100 Mwe unit, but the two units have been

delayed until 1985 and 1987, respectively, because of anticipated reduc-

tions in future power demand and financial problems.

There are differing viewpoints on the environmental impact resulting

from the construction and operation of offshore power systems. Risk of

disaster such as ship wrecks, hurricanes, tidal waves, earthquakes, etc.

as they might affect reliability and nuclear safety is of concern. In

particular, with a nuclear power plant offshore, there is a concern

that a nuclear incident involving radioactive materials would expose

people to large doses of radiation. However, environmental studies

completed so far on offshore plants suggest that the overall environ-

mental and socioeconomic effects are less than those for land-based

plants. Environmental reports and Safety Analysis Reports have been

submitted to the Nuclear Regulatory Commission, as well as to the Corps

of Engineers. There appears to be no question as to the technical

feasibility of the offshore power concept, and a significant potential

exists for using offshore floating plants.

Hydrogen Economy.

With the ready availability of hydrogen containing compounds in the world

(water, oil, coal, etc.), the use of hydrogen as a fuel has often been

considered. Its advantages lie in its extremely clean burning and

relative availability. Its disadvantages lie in storage and distribution

problems. It is very explosive when mixed with air or other oxidants and

much more chemically reactive, in general, than are the hydrocarbons;

V-55



and has a much lower energy release on a mole per mole basis than do the

common hydrocarbons currently being used.

Hydrogen can be made by stripping it from the breakdown products of water

or hydrocarbons that result from adsorption of energy delivered by heat,

electrical discharge or electromagnetic radiation. It can also be pro-

duced, under reasonably controllable circumstances, as a by-product when

water is used as an oxidant with hot carbon or certain metals. Commer-

cial production by use of such means cannot be considered economic unless

some other product of the reaction has commercial value and can help to

underwrite the cost.

Perhaps the most economical production with present technology lies in

the oxidation of coal using water as the oxidant, an old process leading

to "coal gasification". Second in line is the hydrogen produced in and

for fertilizer manufacture. It could also be produced electrolytically

during offpeak operation by electrical power plants (with a similar

justification to that used for pumped storage hydro, momentum wheels,

etc.) by use of steam in the coolant lines of a high temperature gas

cooled reactor or by intense radiation fields present in stored nuclear

fuel waste. Technical problems of separation of the useful products

before they recombine in the latter two techniques are manifold, however.

Solutions to the safety problems of transportation of storage and use of

hydrogen are in the offing. Use of metal or organic hydrides may make

distribution by our present gas pipelines and storage systems feasible.

In addition, advances in metal/non-metal technology can potentially lead
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to better containment of this element or its flamable derivatives.

However, in focusing on the production of hydrogen, the fact should not

be missed that perhaps an even better fuel from the standpoint of heat

product, ease of storage, transportation, and overall safety lies in

the development of an alcohol economy. Use of methanol fired power plants

has already reached the pilot stage, and was stymied only by the present

scarcity of the material (largely produced from petroleum) due to the

fuel crisis.

The prospects for the hydrogen economy are good, depending on the support

given by federal and industry research. With the spin off in hydrogen

handling technology from the space agency work, many of the problems may

be considered at the "pilot plant" stage of solution.

Coal Gasification

The development of coal gasification is a sound plan for several reasons.

First, it is not a new concept and use of methane/hydrogen mixtures for

household or industrial use predated use of natural gas for such purposes.

These gases were created by interaction of steam with ignited coal or

coke. Second, almost the entire country is blanketed with pipelines that

distribute these useful fuels. As an energy distribution network, it

rivals that of the electrical system. Third, much of the existing economy

is dependent on supply of gaseous fuels for power production, space

heating and manufacturing processes. Fourth, hydrocarbon gases are a

relatively clean fuel that do not lend themselves to pollution levels

which have significant ecologic or social impact.
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The advances in technology since the days of "coal gas" provides several

potential means for gasifying coal to obtain different useful products

as well as impurity levels. To begin with, it is certainly much more

advantageous to gasify coal and use existing pipelines for distribution

than it is to transport the coal across the vast distances involved.

Modern requirements for low sulfur coal burning have placed curbs on many

mines located nearer to the large demand areas and have required and will

require massive upgrading of railroad beds in order to carry the loads

of cars (weighing up to five times as much) and the length of "unit"

trains.

It is also much more economically advantageous to install means for re-

moving sulfur and other noxious constituents at a central location rather

than to provide for individual removal techniques by the users which

generally focuses on a more refractory form of the sulfur. Losses of

sulfur in minor quantities at remote locations where population is scant

and air diffusion is high can be tolerated better than at power stations

in or near large cities. However, a potential problem with gasification

at a central location (such as a mine-mouth plant) is that the process

requires large quantities of water.

In the long view, the technology can be expanded beyond the coal fields

to include tar sands, oil shales, carbonaceous shales, peats, etc., and

the projection of energy availability from such geologically contained

carbon/hydrocarbon concentrations is exceptionally high with available

technology.
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In conclusion, coal gasification appears to be one of the few viable

means for solving the short-uerm power dilemma without requiring a

massive research effort; by major alteration of existing distribution

systems. The federal government and the utility industry are giving

high funding priority to developing gasification processes for widespread

commercial application.

V.D.3 FUTURE POWER PLANT SITING OPTIONS

In a previous section of this chapter, the existing resource pix of

power plants was shown to be distributed in the following subregions

of the service area:

* DRB subregion

* SRB subregion

a Coastal subregion

* Subregion consisting of areas in the ESA not included

in the first three

Figure I defines the above subregions. It is appropriate to mention

again that the coastal subregion includes the area east of the DRB,

the Atlantic Ocean coastline, and the area offshore of this coastline.

One obviously important aspect in evaluating future power development in

the ESA is to determine how the resources of these subregions can best

be used to the greatest overall advantage. A prerequisite for designing

a successful future siting strategy in the ESA is to first decide on the
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allocations of new generating facilities to these subregions. After

such allocations have been made, plans for developing the needed sites

can be implemented with knowledge of objectives of the overall siting

strategy in mind.

There are various efforts in the United States to centralize large amounts

of generating capacity at single sites, as contrasted to siting individual

plants on a number of sites. As an example, Pennsylvania in coordination

with the state electric utilities is considering an energy park concept

which would contain a mixture of nuclear and fossil plants. In this

concept 10,000 to 20,000 megawatts of capacity would be installed in a

single energy park. The study is in its early stages but candidate sites

have been identified as a result of preliminary work. The benefits and

potential problem areas attendant to locating large amounts of capacity

in a single energy park have been identified. Examples of the benefits

are the following:

* Effective, coordinated land use

* Minimized siting effort

* Power plant standardization

* Labor force stability

Some examples of potential problem areas are the following:

* Public acceptance

* Transmission facilities

* Availability of large amounts of water for cooling

* Site acquisition
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In depth evaluations of the above areas need to be conducted at candidate

park sites to assure environmental, technical and economic feasibility.

Studies so far have indicated that the energy park concept appears to be

a very viable method for the future siting of power plants, and the work

in Pennsylvania will continue to the next steps of evaluation.

The potential for offshore siting of nuclear plants for providing power

to the electric service area is considered to be very high, and is another

area which needs to be discussed in this report. The engineering and

licensing work already completed on Public Service Electric and Gas

Company's offshore floating nuclear plant demonstrates the viability

of this option. It is logical to aggressively develop offshore siting

for power plants in any region where problems related to population density,

limited cooling water supplies, geology or other problems make it in-

creasingly difficult to find suitable land-based sites. Effectively

using the Atlantic Ocean resource obviously represents a potentially

great contribution to the future electric power needs of the service

area. In the scenarios, 20 to 50 per cent of the year 2000 generating

capacity was allocated to coastal and/or offshore siting areas. The effects

on water consumption and numbers of sites needed in both the DRB and SRB

are obviously decreased as use of the Atlantic Ocean for plant siting

is increased. These results are explicitly shown in the scenario

evaluations.

A purpose of Chapter V is to identify options for allocating future

generating facilities, taking into account the differing resources and

attributes of each subregion, but not to continue with the next step

of indicating where within the subregion the facilities should be sited,

as this is not within the scope of work. One approach which seems

reasonable in initiating the identification of such options is to

consider the present siting trends in the ESA and then establish a

basis for siting future plants. This basis should include consideration
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of the following:

o The quantities and types of plants, currently in comercial

operation, which are needed to satisfy the future power
demand in the electric service area.

o The quantities and types of plants which are expected to
be in commercial operation at some future time and which

will assist the present day technologies in meeting the
future demand.

* The resources and attributes of each subregion which lend

themselves to accomodating present and future generation
technologies.

After consideration of the above factors, for example, it might be deter-

mined that a balanced siting program is achieved if 30 percent of the

total estimated generating facilities in 2000 were located in the DRB,

30 percent in the SRB, 20 percent in the coastal region, and 20 percent

in the remaining ESA areas. As in the cases of future power demand and

the makeup of the future resource mix, there is uncertainty associated

with attempts to project how future plant siting will occur.

This uncertainty can be addressed by using the eight scenarios identified

in the introduction. The "I" series represents probable low siting in

the DRB. The future range of siting uncertainty is thought to be

adequately covered by the following breakdowns:

Probable High Siting Probable Low Siting

ESA Subregion in DRB in DRB

DRB 30% 15%

SRB 30% 15%

Coastal 20% 50%

Other 20% 20%

Percentage of year 2000 capacity within subregion
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About 23 percent of the total electric service area capacity is presently

located in the DRB; therefore, using 30 percent as the probable high and

15 percent as the probable low encloses the case of extending the present

trend. The siting variable is nearly independent of the energy supply mix;

that is, each ESA subregion can accommodate the types of plants which will

be used to meet future demand, except that hydro and pumped storage would

be mainly in the DRB and SRB.

Rough estimates have also been made of the total numbers of nuclear and

fossil sites needed in the ESA subregions. It has been assumed that, on

the average, each fossil site could be developed to an ultimate capacity

of 1000 to 2000 MW and each nuclear site to an ultimate capacity of

2000 to 4000 MW. Based on the capacity projected for each region by

2000, the sites needed are shown in Tables 5-10 through 5-17 . These

estimates of the sites needed in each scenario are based strictly on

judgement, and are not intended to represent the results of a careful

study. If energy parks were to be developed in the ESA, the numbers of

sites needed would be significantly reduced.

Another important variation involves the number of present and future

thermal plants which must use evaporative cooling methods instead of

once-through cooling as a result of the Environmental Protection Agency's

(EPA) new regulations (EPA, Oct 1974; EPA, Sept 1974). In their effect

on future water consumption in the ESA, these regulations create addition-

al uncertainty which requires evaluation. If they are stringently

implemented, it is possible that the future cooling tower to once-through
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ratio could be on the order of 3:1, with higher power plant consumptive

water loss. That is, three thermal plants would be using evaporative

cooling for every plant using once-through cooling. If they are im-

plemented in a liberal sense, perhaps the ratio might be more like 1:1.

If the law is changed on the basis that cost and water consumption out-

weigh water-related environmental effects, the ratio could be on the

order of 1:3, with decreased power plant consumptive water loss.

Since it is not at all clear which route will be followed, both the

high and low ratios are evaluated in the scenarios.
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V.D.4. THE ELECTRIC UTILITIES FUTURE DEMAND, SUPPLY AND SITING PROGRAM

This section provides, in effect, the electric utilities scenario for the

next 15 years. As a result of the many factors which have been influencing

future power demand, the utilities' forecasts have been changing in the face

of great uncertainty. Figure 5 shows the 1971 and 1974 load forecasts made

by the Delaware River Basis Electric Utilities group which represents the

major portion of the defined ESA. During the 15 year period 1971 - 1986,

the 1971 study forecasted an average annual growth rate of about 7.7%.

During the 15 year period 1973 - 1988, the 1974 study forecasted an average

annual growth rate of about 6.5%. The utilties are preparing new forecasts

which will probably reflect another decrease in the growth rate as a result

of the extraordinary circumstances occurring in 1974. The new forecast

may well indicate a near-future average annual growth of about 5.5 to 6.0%.

A utility's forecasts are usually intentionally conservative because it is

responsible for assuring that capacity is added in time to meet customer

demands. In this sense, it seems reasonable for these forecasts, which need

to be made at least 10 years into the future for planning purposes, to

represent a "probable high" power demand. Summary statements that explain

in varying detail the methods used to forecast future power demands were

reviewed for several of the utility companies located in the Electric

Service Area.
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The existing methodology has evolved in each utility company to meet its

individdal needs. These methods were primarily developed under the com-

paratively stable economic framework in existence prior to the energy

crisis and current recession. In studying the various factors that

influence power growth rates, nearly all of the seven utilities considered

in this review analyze their customer's power requirements by the following

major classes of service: residential, commercial and industrial. How-

ever, the methods in use vary considerably within the Electric Service Area.

The utilities' projected additions to their existing power supply are

presently being revised as a consequence of downward revisions in the future

demand estimates. As of this writing, the 1974 Master Siting Plans (as modi-

fied by the utilties in early 1975) reflect the latest detailed information

as to the planned sizes and.locations of new generating units. The major

effect of reduced demand on these Plans has been to delay the proposed

operation dates as shown in them. Figures 6 and 7 summarize, as of early

1975, the planned or proposed additions and retirements of power plants

identified by the utilities operating in the Delaware and Susquehanna

River Basins. Each figure has maps of the respective basis showing the

locations of the plants described on the tables. Planned or proposed plants

are listed with an index to the map indicated in "upper case" letter and

appropriate number, e.g. fossil (F), Nuclear (N), and pumped storage (PS).
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Figure V-6 (cont'd.)

P~LAED OR PROPOSED ADDITIONS AND RETIREWENS OF POW4ER PLANTS
IN THE EHARE RIME BASIN AND COASTAL REGION TO 19881? (AS OF ERLY 1975)

Ilectrtcal
Capacity Max. Beat

Type Number Name (Owner) We Prod. WMt
Fossil
(F) Series

1 Martins Creek PPL 1600 2971

2 Gilbert GPU 126 254
800 1144

3 Burlington PSEG 40 122

4 Richmond PhE -233

a Delaware PhR - 78

6 Southwark PhE -369

7 Berne GPU 800 1142

8 Eyler GPU - 51

9 Cromby PhE - 12

10 Barbadoes PhE - 6

11 Schuylkill PhE - 70

12 Eddystone PhE 800 1274 avg

13' Greenwich ACE - 12

14 Chester PhE 600 849
-202

15 Deepwater ACE -106 -

16 McKee Run* CDD 100 314
Sub-total 3721 8070

Nuclear
(N) Series

1 Delayed

2 Portland GPU 1120 2226

3 Upper Delaware River PhE 3000 6590

4 Limerick PhE 2110 4627
5 Summit DPEL, PE 1540 2818

6 Hope Creek PSEG, ACE 2200 4820

7 Salem PSEG, others 2205 4686

8 Delaware Bay PSEG 2300 4891
Sub-total 14475 30458

Pumped Storage
(PS) Series

PS Kittatinny Mountain PSEG, GPU 1300

Total 19496 38528
1/ Identified by utilities operating in the basin 1974
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Figure V-7 (cont'd.)

PLANNED OR PROPOSED ADDITIONS AND RETIREMENTS OF POWER PLANTS
IN THE SUSQUEHANA, RIVER BASIN AND COASTAL REGION TO 19881 (AS OF EARLY 1975)

Electrical
Capacity Max. Heat

Type Number Name (Owner) MW Prod. MWt

Fossil

(F) Series

1 Scottsville GPU 800 1142

2 Hanover LED-UGI 600 1025

3 Hunlock LED-UGI -43

4 Clearfield County GPU 800 1142

5 Williamsburg GPU -30

6 Saxton GPU -35

7 Z-2 PPL 800 978

8 Crawford GPU -111
Sub-total 2781 4287

Nuclear

(N) Series

1 Susquehanna PPL 2100 4264

2 Three Mile Island GPU 1672 3479

3 Peach Bottom PhE,others 2130 4785

of i "-40

4 Fulton PhE 2320 3579
Sub-total 8182 16107

Pumped Storage

(PS) Series

PS Stony Creek PPL 1710 -

Total 12673 20394

1/ Identified by utilities operating in the basin



The tables are prepared to show the anticipated capacity of the plants and

the heat load, if any, to the environment should the plants be operated at

capacity levels. The totals shown reflect the summing of both additions

and retirements for the respective basins to 1988.

V.D.5 HYDROELECTRIC AND PUMPED STORAGE POTENTIAL

ViD.5 (a) Hydroelectric Potential

In the Delaware River Basin, nearly half of the average flow comes from

the relatively high country lying along the River northeast of Port

Jervis, New York. Much of the available sidestream capacity of that region

is already occupied with hydroelelectric and water supply developments.

The remaining potential would appear to be to dam the river itself. How-

ever, Public Law 90-542 (Wild and Scenic Rivers Act) has designated this

part of the Delaware as a potential addition to the national system of

Wild and Scenic Rivers. Thus, it is doubtful that the upper Delaware has

significant potential for further hydroelectric development.

The southern portion of the basin is sufficiently low lying and populated

to present little opportunity for significant hydroelectric development.

Only the Schuylkill,Lehigh, Neversink and Musconetcong Rivers rise in suf-

ficiently high country to consider developing further. Unfortunately,

the drainage basins of these tributary streams are limited in area, and the

flow from them is not great even in an average year (their combined flow

is only slightly greater than the Delaware above Port Jervis). Both the
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Lehigh and Schuylkill Rivers are already developed for hydro to some ex-

tent, and their valleys are occupied by industry (and population) that

already has stressed the available water resources. Estimates by the Fed-

eral Power Commission indicate the remaining potential consists of about

750 MWe, and would be located on 23 sites, the largest of which is 150

MWe (FPC, January 1972; FPC, June 1972).

In conclusion, the future for conventional hydro development in the DRB

is limited, partly because good locations are lacking, but largely because

of conflicts with existing or projected land and water use.

V.D.5 (b) Pumped Storage Potential

The availability of slack electrical generating capacity in the Delaware

River Basin region during the late night and early morning hours promotes

the consideration of various devices to store power. One of the feasible

schemes designed to do this is a pumped storage project.

In pumped storage projects, a given amount of water is withdrawn from a

river system and placed in a system of artificial lakes, at least one of

which differs markedly in elevation from another. Except for makeup water

to replace that lost by evaporation, seepage, or dedicated withdrawal, the

water used in the system is not consumed. It is passed back and forth

between the lakes, propelled by pumps to an upper reservoir and then

producing electricity in falling through turbines to the lower reservoir.
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Estimates by the Federal Power Commission indicate that there are about

48,000 MWe of potential pumped storage on 43 sites in the basin (FPC, June,

1972). Many of these sites are not economically feasible now and probably

will not be competitive with alternative power sources in the future. Some

will be developed on the basis of economic soundness and satisfaction of

the region's peak power requirements.
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V.E. DEVELOPMENT OF ELECTRIC POWER SCENARIOS

The methodology used in developing pertinent scenarios has been

described throughout the preceding sections of Chapter V. It is important

to emphasize that the intent of these analyses is to define limits which

bound the various areas of uncertainty. If this is done successfully,

decision makers will understand the options which are available to them,

and can establish standards and regulations which will support desired

long-range objectives. Figure 8 shows in summary how the scenarios are

formed. The scenarios evaluated in this chapter are summarized as follows:

* Scenario A-1

This scenario is characterized by the following assumptions

and considerations which relate to electric power demand,

power supply, siting, and water consumption.

a) Probable high power demand in the electric service area.

b) Nuclear dominates the resource mix as a result of a strong

national commitment. Some HTGR plants with dry cooling

are installed during 1990 to 2000. Small amounts of

additional fossil, hydro, gas turbine, pump storage and

advanced energy conversion plants are utilized.

c) Siting of new plants in the DRB continues at a higher rate

than the present trend, and approximately 30% of the new

thermal plants installed in Lhe electric service area (ESA)

are located in the DRB. The remaining plants are located

as follows: SRB - 30%, Coast - 20%, and other - 20%.
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* Scenario A-2

Same as A-i, except that future siting in the DRB occurs at a

lower rate than the present trend, and 15% of the new thermal

plants installed in the ESA by 2000 are located in the DRB.

The remaining plants are-located as follows: SRB - 15%,

Coast - 50%, and Other - 20%.

9 Scenario B-I

This scenario is characterized by:

a) Probable low power demand in electric service area.

b) Nuclear dominates the resource mix as a result of a strong

national commitment. Some HTGR plants with dry cooling

are installed during 1990 to 2000. Small amounts of

additional fossil, hydro, gas turbine, pumped storage and

advanced energy conversion plants are utilized.

c) Siting of new plants in the DRB continues at a higher rate

than the present trend, and approximately 30% of the new

thermal plants installed in the electric service area (ESA)

are located in the DRB. The remaining plants are located

as follows: SRB - 30%, Coast - 20%, and Other - 20%.

* Scenario B-2

Same as B-i, except that future siting in the DRB occurs at a

lower rate than the present trend, and 15% of the new thermal

plants installed in the ESA by 2000 are located in the DRB.

The remaining plants are located as follows: SRB - 15%,

Coast - 50%, and Other - 20%.
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o Scenario C-1

This scenario is characterized as follows:

a) Probable high power demand in the electric service area.

b) Nuclear slowdown is in effect (intervenors, political leaders,

and public leaders succeed in preventing expansion of nuclear

power at the levels presently planned by government and

industry). Accelerated implementation of coal gasification

for fossil plants, MHD, fuel cells, solar, and other tech-

nologies takes place.

c) Siting of new plants in the DRB continues at a higher rate

than the present trend, and approximately 30% of the new

thermal plants installed in the electric service area (ESA)

are located in the DRB. The remaining plants are located

as follows: SRB - 30%, Coast - 201, and Other - 20%.

* Scenario C-2

Same as C-1, except that future siting in the DRB occurs at

a lower rate than the present trend, and 15% of the new thermal

plants installed in the ESA by 2000 are located in the DRB.

The remaining plants are located as follows: SRB - 15%,

Coast - 50%, and Other - 20%.

9 Scenario D-1

a) Probable low power demand in electric service area is assumed.

b) Nuclear slowdown in effect (intervenors, political leaders,

and public leaders succeed in preventing expansion of nuclear



power at the levels presently planned by government and

industry). Accelerated implementation of coal gasification

for fossil plants, MHD, fuel cells, solar, and other advanced

technologies occurs.

c) Siting of new plants in the DRB continues at a higher rate

than the present trend, and approximately 30% of the new

thermal plants installed in the electric service area (ESA)

are located in the DRB. The remaining plants are located

as follows: SRB - 30%, Coast - 20%, and Other - 20%.

9 Scenario D-2

Same as D-l, except that future siting in the DRB occurs at a

lower rate than the present trend, and 15% of the new thermal

plants installed in the ESA by 2000 are located in the DRB.

The remaining plants are located as follows: SRB - 15%,

Coast - 50%, and other - 20%.

In addition to the eiaht scenarios defined above, a "probable" or

"subjective" scenario has been developed by selecting intermediate values

between the extremes of the power demand, power supply, and plant siting

variables. At best, this is a subjective undertaking and should be

interpreted as such. This represents only one of a number of "probable"

scenarios which could be developed.

The results of the scenario evaluations are presented in Tables 10 through

18. The assumptions and considerations which are the basis for each scenario

are given in the text following these tables.
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CAPACITY & DEMAND vs TIME

200 I I MAJOR ASSUMPTIONS

* Includes Hydro & New Methods

DEMAND - Probable high

159,400 MWe (nominal 6% average annual
growth)

150 13%- SUPPLY - Rapid Nuclear

Expansion

SITING - Probable high in

37% DRB (DRB - 30% of
CAPCITY ESA capacity;

100 0 SRB-30%; Coastal -
20%; Other - 20%)

PEAK DEMAND0.

505

0
1965 1975 1985 1995 2005

YEAR 2000 INSTALLED CAPACITY IN ESA BY SUBREGIONS (1000 MWe)

NEW
NUCLEAR FOSSIL HYDRO METHODS TOTAL

SUB- .LWR GAS GAS PUMPED FUELCELL

REGION HTGR LMFBR TURBINE STEAM TURBINE CONV STORAGE SOLAR
HTGR MHD,ETC

DRB 14.0 4.4 4.4 14.0 3.3 1.0 3.0 3.7 47.8

SRB 14.0 4.4 4.4 14.0 3.3 2.2 1.8 3.7 47.8

COAST 9.9 3.6 3.5 9.9 2.3 - - 2.7 31.9

OTHER 9.9 3.5 3.6 9.9 2.3 - - 2.7 31.9

TOTAL 47.8 15.9 15.9* 47.8 11.2 3.2 4.8 12.8 159.4

* Dry Cooling

Table 5-10 SCENARIO A-1
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DRB INSTALLED THERM"AL CAPACITY IN 2000 (1000 KWe)

COOLING ONCE
TKIIMAL CAPACITY TOWERS* THROUGH* TOTAL

NUCLEAR (LW'R, HTGR) 10.5 3.5 14.0

NUCLEAR (LM'YSR) 3.3 1.1 4.4

FOSIL STEAM 10.5 3.5 14.0

TOTAL 24.3 j .1 32.4

*Assumes 75% C.T. and 25% O.T.

PEAK EVAPORATION RATE vs TIME Numbers of Sites
Required (Approx)

100 3 4
_00___NCLEAR FOSSIL

DRB 8 12

(1) SRB 8 12

Coastal 7 8

Other 7 8

(3) Assumes 2000 to 4000

MWe per site

1965 1975 1985 1995 2005 (4) Assumes 1000 to 2000
YEAR MWe per site

Note: Cooling Mixture Indicated by:

Curve (1): 75% wet cooling towers
25% once-through cooling

Curve (2): 75% wet cooling towers
25% once-through cooling

SCENARIO A-1 Table 5-10

(continued)

v-75



CAPACITY & DWAND vs TIME

200 1 1 1 MAJOR ASSUMPTIONS

* Other - Includes Hydro and New Methods

I DEMAND - Probable high
159,400 MWe (nominal 6% average

annual growth)

150 13% SUPPLY - Rapid uclear

4* Expansion

" & SITING - Probable low
37% siting in DRB

o CAPACIY (15% of total

100 capacity in DRB;
SRB - 15%, Coast
50%; Other - 20%)

rPEAK DEMAND
50 N-

00%

0 Ay
1965 1975 1985 1995 2005

YEAR 2000 INSTALLED CAPACITY IN ESA BY SUBREGIONS (1000 MWe)

NUCLEAR FOSSIL HYDRO METHODS TOTAL

SUB- GAS GAS PUMPED ELCELL

REGION HTGRLMFBR TURBINE STEAM CONV SOLAR
TGR RBIN STORA- TC

DRB 6.6 2.1 2.1 6.6 1.1 1.0 3.0 1.4 23.9

SRB 6.6 2.1 2.1 6.6 1.1 2.2 1.8 1.4 23.9

COAST 24.8 8.3 8.3 24.8 6.5 - - 7.0 79.7

OTHER 9.8 3.4 3.4 9.8 2.5 - - 3.0 31.9

TOTAL 47.8 15.9 159 47. 11.2 13.2 4.81112.8 159.

*Dry Cooling

Table 5-11 SCENARIO A-2
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DRB INSTALLED THERMAL CAPACITY IN 2000 (1000 MWe)

COOLING ONCE
TOWERS* THROUCH*

NUCLEAR (LWR, HTGR) 5.0 1.6 6.6

NUCLEAR (LMFBR) 1.5 0.6 2.1

FOSSIL STEAM 5.0 1.6 6.6

TOTAL 11.5 3.8 15.3

*Assumes 75% C.T. and 25% O.T.

Numbers of Sites
PEAK EVAPORATION RATE vs TIME Required (Approx)

100c
3 4

NUCLEAR FOSSIL

DRB 5 5

_50CSRB 6 5

Coastal 14 20
(1)
(2) Other 6 8

(3) Assumes 2000 to 4000

1965 1975 1985 1995 2005 MWe per site
(4) Assumes 1000 to 2000

YEAR We par site

Note: Cooling Mixture Indicated by:

Curve (1): 75% wet cooling towers
25Z once-through cooling

Curve (2): 75% wet cooling towers
252 once-through cooling

SCENARI 0 A-2 Table 5-11
(continued)
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CAPACITY & DEMAND vs TIME

200 1 1 A O S U P I N
*Other - Includes Hydro and New MethodsMAO ASUTIN

DEMAND - Probable low
(nominal 3% average annual
growth)

150 _SUPPLY - Rapid nuclear

expansion
l'OSITING 

-Probable high

siting in DRE (30% of
total capacity in DRB;

100 ~ SR - 30%; Coast -20%;100 Other - 20%)

504

0
1965 1975 1985 1995 2005

YEAR 2000 INSTALLED CAPACITY IN ESA BY SUBREGIONS (1000 MWe)

NUCLEAR FOSSIL HYDRO ~EWHD TOTAL

SUB- LWR GAS GAS CV PU ED ELCELLI
LREGIO .TG LXIFBR rRBINE1 STEAM TRIN STORAGD SOLAR

- -HTGR - -E -o TO

DRB 4.2 1.7 2.1 8.8 2.1 0.8 1.5 1.4 22.6
- - - - I - -

SRB 42 1.7 2.1 8.8 2.1 0.7 1.6 1.4 22.6
-R- 

-
COAST 3.3 1.1 0.7 7.1 2.4 -- 0.5 15.1

- -C--A-.'

OTHER 3.4 1.1 10.7 7.0 2.4 - -- 0.5 15.

TOTAL 15.1 .6 5. 6 *11 31. . 1.5IL ± 3.1 3.8 75.4

*Dry Cooling

Table 5-12 SCENARIO B-1
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DRB INSTALLED THERMAL CAPACITY IN 2000 (1000 MWe)

COOLING ONCE
TOWERS* THROUGH*

NUCLEAR (LWR, HTGR) 3.1 1.1 4.2

NUCLEAR (LMFBR) 1.3 0.4 1.7

FOSSIL STEAM 6.6 2.2 8.8

TOTAL 11.0 3.7 14.7

*Assumes 75% C.T. and 25% O.T.

PEAK EVAPORATION RATE vs TIME Numbers of Sites

100C Required (Approx)

3 4

-UCLEAR FOSSIL

DRB 4 7

50A 50C
SRB 4 7

__(1)_Coastal 2 6

(2) Other 2 6

1965 1975 1985 1995 2005 (3) Assumes 2000 to 4000
MWe per site

YEAR (4) Assumes 1000 to 2000
MWe per site

Note: Cooling Mixture Indicated 
by:

Curve (1): 75% wet cooling towers
25% once-through cooling

Curve (2): 75% wet cooling towers
25% once-through cooling

SCENARIO B-1 Table 5-12

(continued)
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CAPACITY & DEMAND vs TIME

2 0 0 M A T
* Other - Includes Hydro and New Methods MAJOR ASSUIPTIONS

i: 2AWD - Probable low
(nominal 3% average
annual growth)

SUPPLY - Rapid nuclear
expansion

SITING- Probable low
ositing in DRB (15% of
1total capacity in DRB;

100 SRB - 15%; Coast - 50%;
7 0 _Other - 20%)

: 11%

T-PEAK DEMAND

50

/ 35%

1965 1975 1985 1995 2005

YEAR 2000 INSTALLED CAPACITY IN ESA BY SUBREGIONS (1000 MWe)

I1- MTOSNUCLEAR FOSSIL HYDRO METHODS TOTAL

SUB- .LWR GAS PUMPED ELCEL
REGION .HTGR LMFBR tURBINE STEAM COWN SOLAR- - HTGR __RBIN_ _T4G .F1

DRB 2.0 0.6 0.6 4.5 1.0 0.7 1.5 0.4 11.3

SRB 2.0 0.6 0.6 4.4 0.9 0.8 1.6 0.4 11.3

COAST 8.0 3.1 3.1 16.2 5.1 - - 2.2 37.7

OTHER 3.1 1.3 1.3 6.6 2.0 - - 0.8 15.1

TOTAL 15.1 5.6 5.6 31.7 9.0 1.5 3.1 3.8 75.4

*Dry Cooling

Table 5-13 SCENARIO B-2
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DRB INSTALLED THERMAL CAPACITY IN 2000 (1000 MWe)

COOLING ONCE TOTAL
TOWERS* THROUGH*

NUCLEAR (LWR, HTGR) 1.5 0.5 2.0

NUCLEAR (LMFBR) 0.6 - 0.6

FOSSIL STEAM 3.4 1.1 4.5

TOTAL I 5.5 1.6 7.1
*Assumes 75% C.T. and 25% O.T.

PEAK EVAPORATION RATE vs TIME Numbers of Sites

1000 Required (Approx)

3 .4

NUCLEAR FOSSIL
LDRB2 4

50- SRB 2 4

Coastal 6 13

(1) Other 4 6

(3) Assumes 2000 to 4000
1965 1975 1985 1995 2005 MWe per site

YEAR (4) Assumes 1000 to 2000

MWe per site

Note: Cooling Mixture Indicated by:

Curve (1): 75% wet cooling towers
25% once-through cooling

Curve (2): 75% wet cooling towers
25% once-through cooling

SCENARIO B-2 Table 5-13

(continued)
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CAPACITY & DEMAND vs TIME

200
*Other -includes Hydra and New Methods MAJOR ASSUMPTIONS

DEMAND - Probable high (nominall

159, 400 MWe 6% average annual growth)

15 + SUPPLY - Nuclear slowdown

150 25% SITING - Probable high siting
in DRB (30% of total capacityjL in DRB; SRB -30%; Coast -20%;

o _ _ _ Other -20%)

100 ~

55%

50 v-PEAK DEMAND

00

1965 1975 1985 1995 2005

YEAR 2000 INSTALLED CAPACITY IN ESA BY SUBREGIONS (1000 Mtde)

NUCLEAR FOSSIL HYDRO NEW TOA
_______ _____METHODS TOTA

SUB- .LWR GAS GAS PU[P ED SELCELq

REGION .TRLMFBR 1URBINE STEAM CQNV. OLR
_____HTGR - TURBINE STORAG 'V.Fd

DRB 4.6 2.2 2.0 23.0 3.0 1.0 5.0 7.0 47.8

SRB 4.6 2.2 2.1 20.4 2.6 3.8 6.1 6.0 47.8

COAST 3.4 1.8 2.0 16.4 2.8 -- 5.5 31.9

OTHER 3.3 1.8 1.9 16.7 2.7 -- 5.5 3.

TOTAL 15.9 8.0 8.0 * 76.5 iu11. 4. j 11.1 24.0 159.4

*Dry Cooling

Table 5-14 SCENARIO C-1
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DRB INSTALLED THERMAL CAPACITY IN 2000 (1000 X e)

COOLING ONCE OA
___ __ __ TOWERS* THROUGH* TOLAL

NUCLEAR (LWR, HTGR) 3.4 1.2 4.6

NUCLEAR (LXFBR) 1.6 0.6 2.2

FOSSIL STEAM 17.3 5.7 23.0

TOTAL 22.3 7.5 29.8

*Assumes 75% C.T. and 25% O.T.

PEAK EVAPORATION RATE vs TIME

100 0 Numbers of Sites

Required (Approx)

3 4

NUCLEAR FOSSIL

50C- ,-,- DRB 4 18

SRB 4 16

) Coastal 4 13

Other 4 13

1965 1975 1985 1995 2005
YEAR (3) Assumes 2000 to 4000

MWe per site

Note: Cooling Mixture Indicated by: (4) Assumes 1000 to 2000M~e per site

Curve (1): 75% wet cooling towers

25% once-through cooling

Curve (2): 75% wet cooling towers
25% once-through cooling

SCENARIO C-1 Table 5-14
(continued)
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CAPACITY & DEMAND vs TIME

200 1 '
* Other - Includes Hydro and New Methods VAJOR ASSUMPTIONS

DEM4AND - ProbaLle high
(nominal 6Z average annual

159,400 MWe growth)

50 SUPPLY - Nuclear slowdown

"-- T SITING - Probable low sitin
in the DRB (15% of total

7 7 capacity in DRB; SRB - 15%;
0 CAPACITY - A Coast - 50%; Other - 20%)

55%

50
1 \Fossil\N

N ear

1965 1975 1985 1995 2005

YEAR 2000 INSTALLED CAPACITY IN ESA BY SUBREGIONS (1000 MWe)

NEWNUCLEAR FOSSIL HYDRO METODS TOTAL

SUB- . LWR GAS GAS PUMPED FUELCELL
REGION • HTGR LUFBR RBINE STEAM RBIN OV -UMPE SOLAR

-EIO HTGR - - -N1 STORAG SLAFHTGR HD. ETC

DRB 1.7 1.0 1.0 9.0 1.5 1.0 5.0 3.7 23.9

SRB 1.1 0.6 0.6 8.0 1.2 3.8 6.1 2.5 23.9

COAST 9.2 4.6 4.8 42.2 5.9 - - 13.0 79.7

OTHER 3.9 1.8 1.6 17.3 2.5 - - 4.8 31.9

TOTAL 15.9 8.0 8.0 * 76.5 11.1 14.8 11.1 24.0 159.4

*Dry Cooling

Table 5-15 SCENARIO C-2
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DRB INSTALLED THERMAL CAPACITY IN 2000 (1000 MWe)

COOLING ONCE TOTAL

TOWERS* THROUGH* ....

NUCLEAR (LWR, HT3R) 1.3 0.4 1.7

NUCLEAR (LMFBR) 1.0 
1.0

FOSSIL STEAM 6.7 2.3 9.0
11 " 1 .7

TOTAL 9.0 2.7

*Assumes 75% C.T. and 25% O.T.

PEAK EVAPORATION RATE vs TIME Numbers of Sites

1000 -Required 
(Approx)

3 4

NUCLEAR FOSSIL

DRB 2 7

50 - - SRB 2 7

Coastal 8 28

Other 4 13
r"-(2) I-

1965 1975 1985 1995 2005 (3) Assumes 2000 to 4000

YEAR MWe per site
(4) Assumes 1000 to 2000

Note: Cooling Mixture Indicated by: MWe per site

Curve (1): 75% wet cooling towers

25% once-through cooling

Curve (2): 75% wet cooling towers

25% once-through cooling

SCENARIO C-2 Table 5-15
(continued)
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CAPACITY & DEMAND vs TIME

200 1 [ MAJOR ASSUMPTIONS

* Other - Includes Hydro and New Methods

DEMAND - Probable low
(nominal 3% average
annual growth)

150 SUPPLY - Nuclear slowdown

SITING - Probable high
siting in DRB; SRB - 30%;

1Coast - 20%; Other - 20%)

~75,400 MWe

CAPACIT

PEAK DEMAND O '

5058

23%0 Nuclear,%

0 - - - - - - 11_

1965 1975 1985 1995 2000 2005 YEARS

YEAR 2000 INSTALLED CAPACITY IN ESA BY SUBREGIONS (1000 MWe)

i NEWNUCLEAR FOSSIL HYDRO IMETHODS I TOTAL

SUB- LWR B GAS pU1ED ELCLREGION TGR RURBINE STEAM CONV TELLRE I N H GRH G N STORA G f 74- - HTGR - -. D- -T -

DRB 3.2 0.7 0.8 10.0 2.7 0.8 2.2 2.2 22.6

SRB 3.0 0.6 0.6 10.0 2.6 1.5 2.3 2.0 22.6

COAST 2.6 0.8 0.8 7.3 1.9 - - 1.7 15.1

OTHER 2.5 0.9 0.8 7.4 1.8 - - 1.7 15.1

_- - * l ifl
TOTAL 11.3 3.0 3.0 34.7 9.0 2.3 4.5 7.6 75.4

*Dry Cooling

Table 5-16 SCENARIO D-1
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DRB INSTALLED THERiIAL CAPACITY IN 2000 (1000 41We)

COOLING ONCE

TOWERS* THROUGH*

NUCLEAR (LUR, HTGR) 2.4 0.8 3.2

NUCLEAR (L'tFBR) 0.7 0.7

FOSSIL STEM 7.5 2.5 10.0

TOTAL 10.6 3.3 13.9

*Assumes 75% C.T. and 25% O.T.

Numbers of Sites
PEAK EVAPORATION RATE vs TIME Required (Approx)

1000

NUCLEAR FOSSIL

DRB 2 9

So SRB 2 9

Coastal 2 7

Other 2 7

(3) Assumes 2000 to 4000
MWe per site

1965 1975 1985 1995 200ne esst
(4) Assumes 1000 to 2000

YEAR MWe per site

Note: Cooling Mixture Indicated by:

Curve (1): 75% wet cooling towers
25% once-through cooling

Curve (2): 75% wet cooling towers
25% once-through cooling

SCENARIO D-1 Table 5-16
(continued)
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CAPACITY & DEMAND vs TIME

200 , ,
* Other - Includes Hydro and New Methods MAJOR ASSUMPTIONS

DEMAND - Probable low

(nominal 3% average
annual growth)

150
SUPPLY - Nuclear slowdo

SITING - Probable low

siting in DRB (15% of

total capacity in DRB;
____SRB - 15%; Coast - 50%;100 -

Other - 20%)

~~75,400 -We-i

CAPAITY . 19%

5 PEAK DEMAND Ot"

0

s --s

23%

1965 1975 1985 1995 2005

YEAR 2000 INSTALLED CAPACITY IN ESA BY SUBREGIONS (1000 MWe)

NEW
NUCLEAR FOSSIL HYDRO METHODS TOTAL

LVR GAS GAS PUMPED FUELCELI
REI.O HTGR LMFBR rURBINE STEAM I CONV SOLAR

-O - -TR- -HTGR - - STORAG -ET -

DRB 2.0 - - 4.2 1.1 0.8 2.2 1.0 11.3

SRB 1.7 - - 4.0 0.9 1.5 2.3 0.9 11.3

COAST 5.5 2.0 2.0 19.0 5.1 - - 4.1 37.7

OTHER 2.1 1.0 1.0 7.5 1.9 - - 1.6 15.1

TOTAL 11.3 3.0 3.0 34.7 9.0 2 . 3  4.5 7.6 75.4

*Dry Cooling

Table 5-17 SCENARIO D-2
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DRB INSTALLED THERMAL CAPACITY IN 2000 (1000 MWe)

COOLING ONCE
TOWERS* THROUGH*

NUCLEAR (LWR, HTGR) 1.5 0.5 2.0

NUCLEAR (LM.FBR) - -

FOSSIL STEAM 3.1 1.1 4.2

TOTAL 4.6 1.6 6.2

*Assumes 75% C.T. and 25-. O.T.

PEAK EVAPORATION RATE vs TIME Numbers of Sites
Required (Approx)

100----------------------
3 4

NUCLEAR FOSSIL

DR 1 4

- SRB 1 4

Coastal 3 18

(1) Other 3 6

- - -(2 (3) Assumes 2000 to 4000
1965 1975 1985 1995 2005 MWe per site

(4) Assumes 1000 to 2000

YEAR MWe per site

Note: Cooling Mixture Indicated by:

Curve (1): 75Z wet cooling towers
25% once-through cooling

Curve (2): 75% vet cooling towers
25% once-through cooling

SCENARIO D-2 Table 5-17
(continued)
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BASIS FOR PROBABLE (SUBJECTIVE) SCENARIO

I. Electric Power Demand Growth in the electric service area is assumed

to decrease gradually in comparison to previous growth rates as follows:

- 5.5% during 1975 - 1982

- 4.5% during 1983 - 1990

- 3.5% during 1991 - 2000

The year 2000 power demand is about 95,000 MW using these growth rates,

and the capacity needed is about 110,000 MW for 15% reserve margin.

II. Electric Power Supply in 2000 assumes substantial installations of

nuclear power, although not on the scale of Scenario A. Nuclear

capacity is added at an average rate of about 1800 MWe per year during

1975 - 2000. Coal-fired steam plants accounts for much of the remain-

ing capacity, but not on the scale of Scenario C. Hydro and pumped

storage are developed almost to the levels of Scenario C.

III. Power Plant Siting in the DRB is assumed to continue at slightly less

than the present trend (about 23%). In 2000, the DRB contains 20% of

the capacity serving the-ESA.

Summary - Based on the above, this scenario is shown in the following:
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CAPACITY & DEMAND vs TIME

200 , I
*Other - Includes Hydro & New Methods

150

100 _ _ _ __0 4
CAPACITY --

42%
17-PEAK DEMN

50

- -
1965 1975 1985 1995 2005

YEAR 2000 INSTALLED CAPACITY IN ESA BY SUBREGIONS (1000 MWe)

HYDRONEW
NUCLEAR FOSSIL FIYDRO METHODS TOTAL

SUB- LWR GAS GAS pPED FUELCEL

REGION .HTGR LMFBR ruRBINE STEAM URBIN CON STORAGE SOLAR
,H.D . TEI,

DB 5.5 1.0 1.0 7.5 1.0 1.0 3.5 1.5 22.0

SRB 5.5 1.0 1.0 7.5 1.0 3.5 1.0 1.5 22.0

COAST 14.3 4.0 2.0 20.0 0.7 - - 3.0 44.0

OTHER 7.2 2.0 1.5 9.0 0.7 - - 1.6 22.0

-. - .- - 110- -

TOTAL 32.5 8.0 5.5s40 . j4. 4.5 7.6 110.0

*Dry Cooling

Table 5-18 PROBABLE SCENARIO
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DRB INSTALLED THERIAL CAPACITY IN 2000 (1000 MWe)

COOLING ONCE

TOWERS* THROUGH* TOTAL

NUCLEAR (LWR, HTGR) 4.1 1.4 5.5

NUCLEAR (LXfBR) 1.0 - 1.0

FOSSIL STEAM 5.6 1.9 7.5

TOTAL 10.7 3.3 14.0

*Assumes 75% C.T. and 25% O.T.

PEAK EVAPORATION RATE vs TIME Numbers of Sites

100C Required (Approx)

3 4
NUCLEAR FOSSIL

DRB 4 7

50C SRB 4 7

(1) Coastal 9 12

(2) Other 5 7

1965 1975 1985 1995 2005 (3) Assumes 2000 to 4000
MWe per site

YEAR (4) Assumes 1000 to 2000

MWe per site

Note: Cooling Mixture Indicated by:

Curve (1): 75% wet cooling towers
25% once-through cooling

Curve (2): 75% wet cooling towers
25% once-through cooling

PROBABLE SCENARIO Table 5-18

(continued)
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BASIS FOR SCENAIOS A-1 and A-2

Probable High Power Demand - Nuclear Dominant Resource Mix

I. Electric Power Demand in the electric service area increases at

an annual growth rate of 6.0% during 1975 - 1990 and 5.5% during

1991 - 2000.

Assumptions and Considerations (1975 - 2000)

9 General economic growth is similar to that experienced

during 1950 - 1975, although somewhat reduced.

e Population growth is 1.3% per year (avg)

* Per capita income growth is 3.0% per year (avg)

* Electric power price increases are implemented on a
low-key basis and have only a slight dampening effect

on demand.

e Conservation measures; such as, better insulation in
new buildings, increasing electric appliance efficiencies,
reducing lighting requirements, constructing "low-energy"
buildings; are implemented on a low-key basis. Rationing
of electricity does not occur.

e Solar space heating and cooling and water heating
installations in new buildings have a minor effect in

reducing demand.

* The increasing scarcity of fossil fuels results in
some substitution of electricity for such fuels.
Development takes place in transportation electrification

(autos, trucks, etc.) and converting end-use space
heating, water heating, cooking, industrial processes,

etc., to electricity. The "electric economy" offsets
some of the gains in demand reduction achieved as a
result of price increases, conservation measures, and
use of solar energy.

II. Electric Power Supply in the electric service area is provided

by accelerated installatiens of nuclear power, with lesser
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dependence on coal gasification, oil and natural gas, and advanced

energy conversion technologies.

Assumptions and Considerations (1975 - 2000)

" A strong national comnitment to nuclear power evolves because:

- Questions concerning nuclear safety, radioactive waste
disposal, and environmental effects are resolved to the
satisfaction of most public and political leaders.

- A national energy policy limits the amounts of fossil fuels
which can be used in producing electricity.

- Coal gasification which could provide clean boiler fuel
is limited because coal mining regulations continue to
be stringent.

" The Liquid Metal Fast Breeder Reactor (LMFBR) development
is successful, and commercial installations begin in the
late 1980's. Thus, uranium fuel reserves are extended
indefinitely.

" The Gas Turbine High Temperature Gas-Cooled Reactor (HTGR)
development is successful, and commercial installations
begin in the early 1990's. Dry cooling towers are used.

" Research and development of non-nuclear advanced energy
conversion continues, but not with the strong commitment
given to nuclear power:

- Some installations of fuel cells, MHD generators, and
flywheel generators are made during 1975 - 2000.

- Some installations of solar thermal plants and compressed
air storage plants are made during 1990 - 2000.

- Fusion plants are not commercial by 2000.

e Based on the above assumptions, the resource mix in the
electric service area by 2000 is projected to be:

- Nuclear (50% of total installed capacity in 2000)
- LWR and HTGR Steam (30%)
- LMFBR and Gas Turbine HTGR (20%)

- Fossil (37%)
- Steam (30%)

- Gas Turbine and Diesel (7%)
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- Hydroelectric (5%)
- Conventional (2%)

- Pumped Storage (3%)

- Advanced Energy Conversion (8%)

Solar thermal, fuel cells, MHD, flywheels, compressed air

storage, and others

III. Power Plant Siting in the electric service area

Assumptions and Considerations (1975 - 2000)

" Dry cooling is not used with the thermal plants because

of prohibitive power penalties and additional costs.

Dry cooling is used with the Gas Turbine HTGR.

" The four major -siting subregions within the electric

service area are defined as:

- The Delaware River Basin (less the estuary portion
of the Delaware Bay approximatey 1 south of

Salem, N.J.); i.e. freshwater region of DRB

- The Susquehanna River Basin - freshwater region

- The Atlantic Coast, including offshore waters,

and the Delaware Bay estuary region

- Other portions of ESA

By 2000, the total capacity is assumed to be allocated for

Scenarios 1 and 2 as follows:

Scenario I Scenario 2

DRB 30% 15%

SRB 30% 15%

Coastal 20% 50%

Other 20% 20%
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The siting allocation in column 1 is representative of an
increased siting rate in the DRB (and SRB) in comparison to
the present trend (about 23%). Column 2 represents a decreased
siting rate in the DRB (and SRB), with the coastal region
being heavily called upon. This basically assumes that many
nuclear plants would be sited offshore, and fossil plants
would be sited at coastal and estuary locations.

" The EPA's power plant effluent control regulations are
stringently enforced, and 75% of the above thermal plants
in the DRB subregion use evaporative cooling (wet towers,
spray canals, wet/dry towers) and 25% use once-through
cooling. Similarly, the SRB has a 75/25 split. The coastal
subregion is all once-through.

" Power plant water evaporation (1975 - 2000)

Evaporation is determined for peak periods, as opposed to
annual averages or annual total consumption, because peak
evaporation is the result of high power demand during the
summer and occurs in coincidence with low river flows.

- At time of peak power demand, nuclear and fossil
base load plants are assumed to be operating at
90% capacity factor.

- Evaporation rates coincident with summertime peak power
demand are:

Evap. Cooling Once-through

Systems Cooling

Nuclear 0.024 0.013

Fossil 0.017 0.0094

EVAPORATION RATES IN CFS PER MWe

(see Section V.F for further discussion)

Basis: 1) For cooling towers during summer, 90% of heat load
rejected by evaporation

2) For once-through cooling during summer, 50% of heat
load rejected by evaporation

3) Nuclear efficiency is 33%

4) Fossil efficiency is 40%
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Table 5-19 FORECAST OF ELECTRIC SERVICE AREA

CAPACITY IN 1000's MWe

I Presentj Increa~ I ncrell~ Total~1 ). Percent
Capacity During During Capacity of

i 1974 1975-199011990-2001 in 2000 lapacity

PRESENT TECHNOLOGY

Nuclear - LWR & HTGR Steam 4.5 23.6 19.7 47.8 30

Fossil - Steam 8.8 10.5 8.5 47.8 30

Gas Turbine & Diesel 8.5 2.7 - 11.2 7

Hydroelectric 1.1 1.1 1.0 3.2 2

Pumped Storage 1. 3 2.0 1.5 4.8 3

FUTURE TECHNOLOGY

Nuclear - LFBR - 4 11-9 15.9 10

Nuclear - Gas Turbine HTGR - - 15.9 15.9 10

Fuel Cell - 2.2 2.6 4.8 3

Solar Thermal & Wind - - 1.0 1.0 1

Geothermal .....

MHD - 1.5 2.0 3.5 9

Other 'Flywheel, Compressed Air- 1.5 2.0 3.5 2( atteries. etc

SUB-TOTAL 44.2 49.1 66.1 159.4 100

TOTAL 44.2 93.3 159.4 159.4 100

Notes (1) - Based on Reserve Capacity of 15%

SCENARIO A-1 AND A-2
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BASIS FOR SCENARIOS B-1 AND B-2

Probable Low Power Demand - Nuclear Dominant Resource Mix

I. Electric Power Demand in the electric service area increases at an

annual growth rate of 3.0% during 1975 - 1990 and 2.5% during

1991 - 2000.

Assumptions and Considerations (1975 - 2000)

* General economic growth is less than that experienced during

1950 - 1975.

e Population growth is 0.5% per year (avg)

• Per capita income growth is 2.3% per year (avg)

• Federal and state agencies are strongly committed to a
strategy of reducing demand, recognizing that the problems
associated with the fossil fuel crisis, the social/
environmental effects of large numbers of power plants
and a potential inability to finance a large supply do not
have near-term solutions. In view of the uncertainty,
a national effort to reduce electrical demand is activated.

* Peak demand price increases are implemented on a significant
scale, and have a definite effect in reducing pee-k demand.

* Conservation measures (better insulation, better appliance
efficiencies, reduced lighting requirements, constructing
"low-energy" buildings, and others) are implemented by
regulations and result in significant reduction in demand.
Rationing is not needed.

* Solar space heating and cooling and water heating installations
are strongly encouraged through tax incentives, and are
significant in reducing demand.

* Substitution of electricity for fossil fuels is needed on
a small-scale basis, but the overall effect on increasing
demand is insignificant relative to the reductions in
demand which result from other measures.
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II. Electric Power Supply in the electric service area is provided by

accelerated installations of nuclear power, with lesser dependence

on coal gasification, oil and natural gas, and advanced energy

conversion technologies.

Assumptions and Considerations (1975 - 2000)

" A strong national commitment to nuclear power evolves because:

- Questions concerning nuclear safety, radioactive
waste disposal, and environmental effects are resolved
to the satisfaction of most public and political leaders.

- A national energy policy limits the amounts of fossil
fuels which can be used in producing electricity.

- Coal gasification which could provide clean boiler
fuel is limited because coal mining regulations
continue to be stringent.

" The Liquid Metal Fast Breeder Reactor (IMFBR) development
is successful, and commercial installations begin in the
late 1980's. Thus, uranium fuel reserves are extended
indefinitely.

* The Gas Turbine High Temperature Gas-Cooled Reactor (HTGR)
development is successful, and commercial installations
begin in the early 1990's. Dry cooling towers are used.

* Research and development of non-nuclear advanced energy
conversion continues, but not with the strong commitment
given to nuclear power:

- Some installations of fuel cells, MHD generators,
and flywheel generators are made during 1975 - 2000.

- Some installations of compressed air storage plants

are made during 1990 - 2000.

- Fusion plants are not commercial by 2000.

" Based on the above assumptions, the resource mix in the
electric service area by 2000 is projected to be:

- Nuclear (35% of total installed capacity in 2000)
- LWR and HTGR Steam (20%)

- LMFBR and Gas Turbine HTGR (15%)
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- Fossil (54%)
- Steam (42%)
- Gas Turbine and Diesel (122)

- Hydroelectric (62)
- Conventional (2Z)
- Pumped Storage (4%)

- Advanced Energy Conversion (52)
Solar thermal, fuel cells, MHD, flywheels, compressed
air storage, and others

III. Power Plant Siting in the electric service area

Assumptions and Considerations (1975 - 2000)

o Dry cooling is not used with the thermal plants because of
prohibitive power penalties and additional costs. Dry cooling
is used with the Gas Turbine HTGR.

e The four major siting subregions within the electric service
area are defined as:

- The Delaware River Basin (less the estuary portion of the
Delaware Bay approximately south of Salem, N.J.); i.e.
freshwater region of DRB

- The Susquehanna River Basin - freshwater region

- The Atlantic Coast, including offshore waters, and the
Delaware Bay estuary region

- Other portions of ESA

By 2000, the total capacity is assumed to be allocated for

Scenarios 1 and 2 as follows:

Scenario 1 Scenario 2

DRB 30% 15%

SRB 30% 15%

Coastal 20% 50%

Other 20% 20%
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The siting allocation in column 1 is representative of an
increased siting rate in the DRB (and SlB) in comparison to
the present trend (about 23%). Column 2 represents a decreased
siting rate in the DRB (and SRB), with the coastal region
being heavily called upon. This basically assumes that many
nuclear plants would be sited offshore, and fossil plants
would be sited at coastal and estuary locations.

* The EPA's power plant effluent control regulations are
stringently enforced, and 75% of the above thermal plants
in the DRB subregion use evaporative cooling (wet towers,
spray canals, wet/dry towers) and 25% use once-through
cooling. Similarly, the SRB has a 75/25 split. The coastal
subregion is all once-through.

* Power plant water evaporation (1975 2000)

Evaporation is determined for peak periods, as opposed to
annual averages or annual total consumption, because peak
evaporation is the result of high power demand during the
summer and occurs in coincidence with low river flows.

- At time of peak power demand, nuclear and fossil
base load plants are assumed to be operating at
90% capacity factor.

- Evaporation rates coincident with summertime peak power
demand are:

Evap. Cooling Once-through

Systems Cooling

Nuclear C.024 0.013

Fossil 0.017 0.0094

EVAPORATION RATES IN CFS PER MWe

(see Section V.F for further discussion)
Basis: 1) For cooling towers during summer, 90% of heat load

rejected by evaporation

2) For once-through cooling during summr, 50% of heat

load rejected by evaporation

3) Nuclear efficiency is 33%

4) Fossil efficiency is 40%
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Table 5-20 FORECAST OF ELECTRIC SERVICE AREA

CAPACITY IN 1000's MWe

Present IncreaULj Increll Tota1~l1 Percent
Capacity j During j During Capacity of

1974 11975-1990 11990-200, in 2000 Capacity

PRESENT TECHNOLOGY

Nuclear - LIR & HTGR Steam 4.5 7.6 3.0 15.1 20

Fossil - Steam 28.8 1.4 1.5 31.7 A2

Gas Turbine & Diesel 8.5 0.3 0.2 9.0 12

Hydroelectric 1.1 0.3 0.1 1.5 2

Pumped Storage 1.3 1.2 0.6 3.1 4

FUTURE TECHNOLOGY

Nuclear - LMFBR 2.6 3 5.6 7.5

Nuclear - Gas Turbine HTGR - - 5.6 5.6 7.5

Fuel Cell - 0.5 1.0 1.5 2

Solar Thermal & Wind . - -..-

Geothermal .....

MHD - 0.3 0.5 0.8 1

(Flywheel, Compressed Air0
Other Batteries. etc - 0.5 1.0 1.5 2

SUB-TOTAL 44.2 14.7 16.5 75.4 100
*1TOTAL 44.2 58.9 75.4 75.4 100

Notes (1) - Based on Reserve Capacity of 155

SCENARIO B-1 AND B-2
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BASIS FOR SCENARIOS C-1 and C-2

Probable High Power Demand - Nuclear Slowdown

I. Electric Power Demand in the electric service area increases at

an annual growth rate of 6.0% during 1975 - 1990 and 5.5% during

1991 - 2000.

Assumptions and Considerations (1975 - 2000)

9 General economic growth is similar to that experienced
during 1950 - 1975, although somewhat reduced.

* Population growth is 1.3% per year (avg)

# Per capita income growth is 3.0% per year (avg)

* Electric power price increases are implemented on a
low-key basis and have only a slight dampening effect
on demand.

9 Conservation measures; such as, better insulation in
new buildings, increasing electric appliance efficiencies,
reducing lighting requirements, constructing "low-energy"
buildings; are implemented on a low-key basis. Rationingof electricity does not occur.

e Solar space heating and cooling and water heating
installations in new buildings have a minor effect in
reducing demand.

. The increasing scarcity of fossil fuels results in
some substitution of electricity for such fuels.
Development takes place in transportation electrification
(autos, trucks, etc.) and converting end-use space
heating, water heating, cooking, industrial processes,
etc., to electricity. The "electric economy" offsets
some of the gains in demand reduction achieved as a
result of price increases, conservation measures, and
use of solar energy.

II. Electric Power Supply in the electric service area is provided

primarily by non-nuclear power generation. The resource mix
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reflects accelerated development of coal gasification to provide

"clean" fossil fuel, and accelerated R & D of advanced energy

conversion technologies leading to commercial installations.

Assumptions and Considerations (1975 - 2000)

e Strong national opposition to the rapid expansion of nuclear
power evolves because:

Nuclear safety, radioactive waste disposal, and environ-
mental effects are of increasing concern to Congress,
state regulatory agencies, and the general public. A
significant slowdown in nuclear plant installations
results.

The proponents of non-nuclear alternatives are successful
in demonstrating that such alternatives can be developed
on a commercial basis to meet the growing power demand
with an attendant "go-slow" nuclear approach.

- Some 6 - 10 states adopt laws which establish moratoriums
on further nuclear construction until the problems are
resolved.

* The federal government greatly accelerates the development
of the non-nuclear alternatives with funding on the scale
of the Apollo Program. Coal gasification, solar and wind
power, geothermal, shale oil, fuel cells, MHD, fusion and
others are developed on a priority basis.

9 A national commitment is given to developing offshore oil on
the east and west coasts. A large amount of this oil is
dedicated as power plant fuel. Refinery capacity is increased
to keep pace with the increased supplies of domestic oil.

e Environmental restrictions on coal mining and shale oil are
relaxed to allow full-scale development of these resources,
and air pollution regulations are made less stringent so
that fossil fuels can be used as boiler fuels until
"clean fuels" from gasification processes are commercial
on a large-scale basis.

e Hydroelectric and pumped storage power potential is developed
to the maximum possible extent.

9 Continued research on resolving nuclear problems results in
success, but nuclear plant installations do not become an
important factor again until the early 1990's. Commercial
installations of the LHFBR and HTGR gas turbine occur in
the late 1990's.
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o Coiuercial development of fusion is still not achieved by 2000.

& Based on the above assumptions, the resource mix in the
electric service area by 2000 is projected to be:

- Fossil-based (55% of installed capacity in 2000)
- Steam (48%)
- Gas Turbines and Diesel (7%)

- Nuclear (20%)
- LWR and HTGR Steam (10%)
- LMFBR and Gas Turbine HTGR (10%)

- Hydroelectric (10%)
- Conventional (3%)
- Pumped Storage (7%)

- Advanced Energy Conversion (15%)
- Solar thermal (and wind) (3%)

- Fuel cells (3%)
- Geothermal (3%)
- MHD (2%)
- Other (flywheels, compressed air, etc.) (4%)

ii. Power Plant Siting in the electric service area

Assumptions and Considerations (1975 - 2000)

" Dry cooling is not used with the thermal plants because
of prohibitive power penalties and additional costs.
Dry cooling is used with the Gas Turbine HTGR.

" The four major siting subregions within the electric
service area are defined as:

- The Delaware River Basin (less the estuary portion
of the Delaware Bay approximately south of
Salem, N.J.); i.e. freshwater region of DRB

- The Susquehanna River Basin - freshwater region

- The Atlantic Coast, including offshore waters,
and the Delaware Bay estuary region

- Other portions of ESA

By 2000, the total capacity is assumed to be allocated for

Scenarios 1 and 2 as follows:
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Scenario 1 Scenario 2

DRB 30% 15%

SRB 30% 15%

Coastal 20% 50%

Other 20% 20%

The siting allocation in column 1 is representative of an
increased siting rate in the DRB (and SRB) in comparison to
the present trend (about 23%). Column 2 represents a decreased
siting rate in the DRB (and SRB), with the coastal region
being heavily called upon. This basically assumes that many
nuclear plants would be sited offshore, and fossil plants
would be sited at coastal and estuary locations.

* The EPA's power plant effluent control regulations are
stringently enforced, and 75% of the above thermal plants
in the DRB subregion use evaporative cooling (wet towers,
spray canals, wet/dry towers) and 25% use once-through
cooling. Similarly, the SRB has a 75/25 split. The coastal
subregion is all once-through.

o Power plant water evaporation (1975 - 2000)

Evaporation is determined for peak periods, as opposed to
annual averages or annual total consumption, because peak
evaporation is the result of high power demand during the
summer and occurs in coincidence with low river flows.

- At time of peak power demand, nuclear and fossil
base load plants are assumed to be operating at
90% capacity factor.

- Evaporation rates coincident with summertime peak power
demand are:

Evap. Cooling Once-through
Systems Cooling

Nuclear 0.024 0.013

Fossil 0.017 0.0094

EVAPORATION RATES IN CFS PER MWe

(see Section V.F for further discussion)
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Basis: 1) For cooling towers during summer, 90% of heat load
rejected by evaporation

2) For once-through cooling during summer, 50% of heat
load rejected by evaporation

3) Nuclear efficiency is 33%

4) Fossil efficiency is 40%
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Table 5-21 FORECAST OF ELECTRIC SERVICE AREA

CAPACITY IN 1000's MWe

P resent Increa e1 Incre114 Total(
1 ~ Percent

Capacity During During| Capacity | of
1974 j1975-1990 1990-200CI in 2000 apacity

PRESENT TECHNOLOGY

Nuclear- LWR & HTGR Steam 4.5 3.4 8.0 15.9 10

Fossil - Steam 28.8 27.6 20.1 76.5 48

Gas Turbine & Diesel 8.5 1.6 1.0 11.1 7

Hydroelectric 1. 1 2.7 1.0 4.8 3

Pumped Storage 1.3 7.0 2.8 I1.1 7

FUTURE TECHNOLOGY

Nuclear - LAFBR - 8.0 8.0 5

Nuclear - Gas Turbine HTGR " - 8.0 8.0 5

Fuel Cell 3.0 1.8 4.8 3

Solar Thermal & Wind - 4.8 4.8 3

Geothermal - 4.8 4.8 3

MHID 0.8 2.4 3.2 2

Other Flywheel, Compressed Air) - 3.0 3.4 6.4 4B atteries. etc

SUB-TOTAL 44.2 49.1 b6.1 159.4 100

TOTAL 44.2 93.3 159.4 159.4 100

Notes (1) - Based on Reserve Capacity of 15'

SCENARIO C-1 AND C-2
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BASIS FOR SCENARIOS D-1 AND D-2

Probable Low Power Demand - Nuclear Slowdown

I. Electric Power Demand in the electric service area increases at an

annual growth rate of 3.0% during 1975 - 1990 and 2.5% during

1991 - 2000.

Assumptions and Considerations (1975 - 2000)

* General economic growth is less than that experienced during
1950 - 1975.

* Population growth is 0.5% per year (avg)

* Per capita income growth is 2.3% per year (avg)

e Federal and state agencies are strongly committed to a

strategy of reducing demand, recognizing that the problems
associated with the fossil fuel crisis, the social/
environmental effects of large numbers of power plants
and a potential inability to finance a large supply do not
have near-term solutions. In view of the uncertainty,

a national effort to reduce electrical demand is activated.

* Peak demand price increases are implemented on a significant

scale, and have a definite effect in reducing peak demand.

e Conservation measures (better insulation, better appliance

efficiencies, reduced lighting requirements, constructing

"low-energy" buildings, and others) are implemented by
regulations and result in significant reduction in demand.
Rationing is not needed.

9 Solar space heating and cooling and water heating installations
are strongly encouraged through tax incentives, and are
significant in reducing demand.

* Substitution of electricity for fossil fuels is needed on
a small-scale basis, but the overall effect on increasing
demand is insignificant relative to the reductions in

demand which result from other measures.

II. Electric Power Supply in the electric service area is provided
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primarily by non-nuclear power generation. The resource mix

reflects accelerated development of coal gasification to provide

"clean" fossil fuel, and accelerated R & D of advanced energy

conversion technologies leading to commercial installations.

Assumptions and Considerations (1975 - 2000)

e Strong national opposition to the rapid expansion of nuclear

power evolves because:

- Nuclear safety, radioactive waste disposal, and environ-

mental effects are of increasing concern to Congress,

state regulatory agencies, and the general public. A

significant slowdown in nuclear plant installations

results.

- The proponents of non-nuclear alternatives are successful

in demonstrating that such alternatives can be developed

on a commercial basis to meet the growing power demand

with an attendant "go-slow" nuclear approach.

- Some 6 - 10 states adopt laws which establish moratoriums

on further nuclear construction until the problems are

resolved.

e The federal government greatly accelerates the development

of the non-nuclear alternatives with funding on the scale

of the Apollo Program. Coal gasification, solar and wind

power, geothermal, shale oil, fuel cells, MHD, fusion and

others are developed on a priority basis.

a A national commitment is given to developing offshore oil on

the east and west coasts. A large amount of this oil is
dedicated as power plant fuel. Refinery capacity is increased

to keep pace with the increased supplies of domestic oil.

a Environmental restrictions on coal mining and shale oil are

relaxed to allow full-scale development of these resources,

and air pollution regulations are made less stringent so

that fossil fuels can be used as boiler fuels until
"clean fuels" from gasification processes are commercial

on a large-scale basis.

* Hydroelectric and pumped storage power potential is developed
to the maximum possible extent.

Continued research on resolving nuclear problems results in
success, but nuclear plant installations c not become an

important factor again until the early 1990's. Commercial

installations of the LMFBR and HTGR gas turbine occur in

the late 1990's.
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* Commercial development of fusion is still not achieved by 2000.

* Based on the above assumptions, the resource mix in the

electric service area by 2000 is projected to be:

- Fossil (58%)

- Nuclear (23%)
- LWR and HTGR steam (15%)
- LMFBR and Gas Turbine HTGR (8%)

- Hydroelectric (9%)
- Conventional (3%)
- Pumped Storage (6%)

- Advanced Energy Conversion (10%)
- Solar thermal (!nd wind) (2%)
- Fuel Cell (2%)
- Geothermal (2%)
- MHD (2%)
- Other (flywheels, compressed air, etc.) (2%)

III. Power Plant Siting In the electric service area

Assumptions and Considerations (1975 - 2000)

* Dry cooling is not ,iied with the thermal plants because of
prohibitive power penalties and additional costs. Dry cooling
is used with the Gas Turbine HTGR.

* The four major siting subregions within the electric service
area are defined as:

- The Delaware River Basin (less the estuary portion of the
Delaware Bay approximately south of Salem, N.J.); i.e.
freshwater region of DRB

- The Susquehanna River Basin - freshwater region

- The Atlantic Coast, including offshore waters, and the
Delaware Bay estuary region

- Other portions of ESA

By 2000, the total capacity is assumed to be allocated for

Scenarios I and 2 as follows:
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Scenario I Scenario 2

DRB 30% 15%

SRB 30% 15%

Coastal 20% 50%

Other 20% 20%

The siting allocation in column 1 is representative of an
increased siting rate In the DRB (and SRB) in comparison to
the present trend (about 23%). Column 2 represents a decreased
siting rate in the DRB (and SRB), with the coastal region
being heavily called upon. This basically assumes that many
nuclear plants would be sited offshore, and fossil plants
would be sited at coastal and estuary locations.

e The EPA's power plant effluent control regulations are
stringently enforced, and 75% of the above thermal plants
in the DRB subregion use evaporative cooling (wet towers,
spray canals, wet/dry towers) and 25% use once-through
cooling. Similarly, the SRB has a 75/25 split. The coastal
subregion is all once-through.

& Power plant water evaporation (1975 - 2000)

Evaporation is determined for peak periods, as opposed to
annual averages or annual total consumption, because peak
evaporation is the result of high power demand during the
summer and occurs in coincidence with low river flows.

- At time of peak power demand, nuclear and fossil
base load plants are assumed to be operating at
90% capacity factor.

- Evaporation rates coincident with summertime peak power
demand are:

Evap. Cooling Once-through

Systems Cooling

Nuclear 0.024 0.013

Fossil 0.017 0.0094

EVAPORATION RATES IN CFS PER MWe

(see Section V.F for further discussion)
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e Commercial development of fusion is still not achieved by 2000.
e Based on the above assumptions, the resource mix in the

electric service area by 2000 is projected to be:

- Fossil (58%)

- Nuclear (23%)
- LWR and HTGR steam (15%)
- LMFBR and Gas Turbine HTGR (8)

- Hydroelectric (9%)

- Conventional (3%)
- Pumped Storage (6%)

- Advanced Energy Conversion (10%)
- Solar thermal (;,nd wind) (2%)
- Fuel Cell (2%)
- Geothermal (2%)
- MHD (2%)
- Other (flywheels, compressed air, etc.) (2%)

111. Power Plant StiLnZ in the electric service area

Assumptions and Considerations (1975 - 2000)

* Dry cooling is not used with the thermal plants because of
prohibitive power penalties and additional costs. Dry cooling
is used with the Gas Turbine HTGR.

p The four major siting subregions within the electric service
area are defined as:

- The Delaware River Basin (less the estuary portion of the
Delaware Bay approximately south of Salem, N.j.); i.e.
freshwater region of DRB

- The Susquehanna River Basin - freshwater region

- The Atlantic Coast, including offshore waters, and the
Delaware Bay estuary region

- Other portions of ESA

By 2000, the total capacity is assumed to be allocated for

Scenarfos I and 2 as follows:

V-111



Scenario 1 Scenario 2

DRB 30% 15%

SRB 30% 15!

Coastal 20% 50%

Other 20% 20%

The siting allocation in column 1 is representative of an
increased siting rate in the DRB (and SRB) in comparison to
the present trend (about 23%), Column 2 represents a decreased
siting rate in the DRB (and SRB), with the coastal region
being heavily called upon. This basically assumes that many
nuclear plants would be sited offshore, and fossil plants
would be sited at coastal and estuary locations.

e The EPA's power plant effluent control regulations are
stringently enforced, and 75% of the above thermal plants
in the DRB subregion use evaporative cooling (wet towers,
spray canals, wet/dry towers) and 25% use once-through
cooling. Similarly, the SRB has a 75/25 split. The coastal
subregion is all once-through.

0 Power plant water evaporation (1975 - 2000)

Evaporation is determined for peak periods, as opposed to
annual averages or annual total consumption, because peak
evaporation is the result of high power demand during the
summer and occurs in coincidence with low river flows.

- At time of peak power demand, nuclear and fossil
base load plants are assumed to be operating at
90% capacity factor.

- Evaporation rates coincident with summertime peak power
demand are:

Evap. Cooling Once-through

Systems Cooling

Nuclear 0.024 0.013

Fossil 0.017 0.0094

EVAPORATION RATES IN CFS PER MWe

(see Section V.F for further discussion)
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Basis: 1) For cooling towers during summer, 90% of heat load
rejected by evaporation

2) For once-through cooling during summer, 502 of heat

load rejected by evaporation

3) Nuclear efficiency is 33%

4) Fossil efficiency is 40%
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Table 5-22 FORECAST OF ELECTRIC SERVICE AREA

CAPACITY IN 1000's MWe

Present Increa~ L nc1e)e Total"1  Percent

Capacity During j During Capacity of

1974 11975-1990 01990-200 in 2000 lapacity

PRESENT TECHNOLOGY

Nuclear - LWR & HTGR Steam 4.5 3.5 3.3 11.3 15

Fossil - Steam 28.8 4.6 1.3 34. 7 46

Gas Turbine & Diesel 8.5 0.4 0.1 9.0 12

Hydroelectric 1. 1 1.0 0.2 2.3 3

Pumped Storage 1.3 2. 7 0.5 4.5 6

FUTURE TECHNOLOGY

Nuclear - LMAFBR 3.0 3.0 4.0

Nuclear - Gas Turbine HTGR - 3.0 3.0 4.0

Fuel Cell 1.0 0.6 1.6 2.0

Solar Thermal & Wind - - 1.5 1.5 2.0

Geothermal - - 1.5 1.5 2.0

MHD 0.5 1.0 1.5 2.0

Fhmressed Air1
Other (Faywheel, Comp - 1.0 0.5 1.5 2.0
SUBTOTAL 

44.2 14. 7 16.5 t 75.4 100

TOTAL 44.2 58.9 75.4 75.4 100

Notes (1) - Based on Reserve Capacity of 15%

SCENARIO D-1 AND D-2
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V.F. PROJECTED POWER PLANT WATER CONSUMPTION

V.F.l TYPES OF COOLING SYSTEMS

There are several types of cooling systems which are being used in the

power industry; or, which could be used, but at great additional expense.

The available methods are briefly described in this section, and the basis

for projected water consumption is discussed in the following section.

Once Through Cooling System

Once through cooling systems are a highly developed and efficient means

for transporting waste heat from the condenser of a steam electric power

plant to the environment. The once through cooling system i" generally the

the most economical and the most efficient cooling system associated with

large power plants. Potential environmental impacts associated with the

acceptance of the relatively large quantities of waste heat by the environ-

ment often cause planners and engineers to turn to other cooling alterna-

tives.

The Environmental Protection Agency has studied the problems associated

with once through cooling and has provided a means by which the system can

be used in those cases where it can be demonstrated that acceptable environ-

mental impact can be reasonably achieved (Section 316 exemption per PL

92-500). It remains unclear at this time as to how many existing and future

steam plants will be able to use once through systems under the Environmental

Protection Agency requirements. Because of this uncertainty, the once
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through system could be limited in its use for large thermal power plants

in the future.

Wet Cooling Tower Systems

Wet cooling tower systems are in many cases technically and economically

practical for applications to present day steam electric power plants. The

costs of wet cooling systems are generally well above those of the once

through cooling system; however, this type of system is becoming predomin-

ant as a means for complying with current regulatory requirements in

regard to EPA's effluent limitations.

The potential problems of wet cooling towers are:

* Subject to mechanical failure.

* High capital cost.

* High operation and maintenance costs.

* High evaporative water losses.

* Blowdown disposal problems.

e Local meteorological effects (fogging, icing, drift)

Wet Cooling Spray Systems and Cooling Ponds (Lakes)

These methods recirculate the cooling water as in the case of using

cooling towers. The warmed condenser effluent released to a cooling pond

(lake) releases its heat to the atmosphere via evaporation, conduction,
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and radiation before returning to the cooling water intake. If the warmed

effluent is sprayed into the air using a suitable spray system, most of the

heat is rejected by evaporation, much like cooling towers. Spray pond sys-

tems require much less surface area in comparison with cooling ponds (lakes).

Wet/Dry Cooling Systems

Wet/dry cooling systems are technically feasible, and can eliminate

some disadvantages of the wet cooling system. For example, localized

icing and fogging can be systematically eliminated by the proper operation

of the wet/dry system, and water consumption can be reduced. The cost

of this system is higher than the conventional wet system; however, the

wet/dry system will be used in the future as a means for solving cooling

problems at sites where the additional cost provides commensurate benefits

in the elimination of potential environmental impacts and reducing water

consumption.

Dry Cooling Systems

Dry cooling systems are technically feasible for application with steam

electric power plants; however, the high back pressures associated with

the dry system are not compatible with current turbine designs. This

factor makes the application of dry cooling very expensive because of

losses in plant efficiency and the costs of the dry system itself.
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The dry cooling system will resolve concerns over environmental quality

and will allow siting of power plants in areas where the availability of

cooling water is limited. But the problems associated with the relatively

high turbine exhaust pressures, and the extremely costly hardware expenses,

retard the expected commercial development of the dry cooling system for

use with steam plants. As mentioned in another section, dry cooling will

be compatible and economic with the gas turbine HTGR.

Economics of Dry and Wet/Dry Cooling

Several comprehensive cost studies have been made on the economics of

dry and wet/dry cooling systems. A comprehensive evaluation of dry

towers for an ll00MWe (approx) nuclear plant near Philadelphia showed

that the incremental generation cost relative to using evaporative cooling

towers is 1.37 mills/kwh (Westinghouse, 1972). This study assumed that

plant operation starts in 1978, and the incremental cost includes charges

for plant capability loss, increased fuel consumption, increased capital

costs, and increased operating/maintenance costs.

The magnitude of the increased cost burden associated with using dry

cooling instead of wet cooling can be estimated by using this incremental

cost factor. To illustrate, the 1990 electric energy consumption in the

Pennsylvania - New Jersey - Maryland (PJM) service area (which is about

95 per cent of the electric service area) would be approximately 370 billion

kwh/year for the probable high annual growth rate of 6.0 per cent, and it
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would be about 240 billion kwh/year for the probable low annual growth

rate of 3.0 per cent. If half the 1990 electric energy were supplied

by dry-cooled power plants, the additional annual costs relative to using

wet cooling for these plants would be approximately:

High Growth: $250,000,000 additional per year

Low Growth: $165,000,000 additional per year

To provide further perspective on the additional costs involved, consider

an 1100 MWe nuclear unit operating at an 80 per cent capacity factor for

a year. It produces 7.7 billion kwh, and the associated additional cost

for dry cooling instead of wet cooling is about $10,600,000 for the year.

(1)
If the plant had used wet cooling, about 20,000 acre-feet of water would

have been evaporated. Thus, if water is worth $530/acre-foot, dry cooling

might be justified; otherwise, a decision to use it would have to be made

for other reasons.

The costs of wet-dry cooling are roughly proportional to the amounts of

dry and wet cooling provided in a particular application, as would be

expected (Cornell, 1972). For example, using 1.37 mills/kwh as the in-

cremental dry cooling cost relative to wet cooling, a 50% wet - 50% dry

tower system would have an associated incremental cost relative to wet

cooling of about 0.69 mills/kwh. This wet/dry system would also conserve

about 60-80% of the water that would be evaporated by wet cooling alone.

Assuming 70 per cent water conservation, the 1100 MWe plant using a 50%

(1) 1 cfs - 725 acre-feet per year (approx)
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dry system would save 15,000 acre-feet/year. The additional wet-dry annual

cooling cost relative to wet cooling is about $5,300,000 (7.7 billion kwh x

.69 mills/kwh). Thus, if water is worth about $355/acre-foot, the wet-dry

cooling system might be justified. Optimizations in the wet-dry system

could be expected to further reduce this cost, but probably not significantly.

In any case, the wet-dry concept is more cost effective than using dry cool-

ing alone, but would still have to be justified on a case-by-case basis if

used instead of once through or wet cooling.

Evaluation of Cooling Systems for ESA

In view of the significantly higher costs associated with using dry and

wet-dry cooling, it is not considered to be generally feasible to equip

new nuclear and fossil steam plants with them. It is suggested that either

evaporative systems or once-through cooling be viewed as the realistic

cooling options for ESA steam plants. As indicated previously, the gas

turbine HTGR cycle is compatible with dry cooling, and it is expected that

commercial installations of this cycle in the 1990's will be made using dry

cooling.

As the scenarios have shown, many of the new plants installed during 1975-

2000 will be nuclear and/or fossil steam. This result holds for higher or

lower power demand, for rapid nuclear expansion or nuclear slowdown, and

for slower or accelerated development of advanced technologies. If one also

accepts the conclusion that evaporative or once-through cooling should be

used with these steam plants, it is in order to further suggest that pro-

viding water resources for these cooling processes is both necessary and
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appropriate.

Regardless of whether 30 per cent of 15 per cent of the ESA power genera-

tion capacity by 2000 is located in the DRB, it is evident that some fresh

water needs to be allocated to power plant cooling. It appears prudent

for ESA planners and decision-makers to decide on a rational and practical

siting program which recognizes the water needs to support power generation.

V.F.2 WATER CONSUMPTION

Potential future water consumption is shown on the scenarios. The evap-

oration rates per MWe of nuclear and fossil demand were stated in the

assumptions for each.

The rates were calculated based on summertime conditions in the DRB. A

wet bulb temperature of 750F was used as being representative of the 95

percentile for the four warmest months (FPC, 1969). Performing a thermo-

dynamic analysis of a cooling tower operating under the DRB's meteorol-

ogical conditions, it was determined that evaporation rate per nuclear MWe

output is about 0.024 cfs/MWe. This rate agrees with those developed by

Oleson and Hauser (1970) and Leung and Moore(1970). Since a nuclear

plant rejects about 40 to 50 per cent more heat per MWe than a fossil

plant, the evaporation rate per fossil MWe is about 0.017 cfs/MWe. These

calculations assumed that during summertime operation, 90 per cent of the

heat is rejected in the tower by evaporation, and the other 10 per cent
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is rejected by sensible heat transfer.

To estimate water evaporation resulting from once-through cooling, it

is necessary to determine the amount of plant-added heat rejected by

forced evaporation, conduction, and back radiation. By using formulae

which characterize the heat loss at the water surface (Edinger et al,

1974), it can be shown that during the summer about half of the plant-

added heat is ultimately rejected by forced evaporation with the other

being lost via conduction and back radiation. Therefore, the once-through

cooling evaporation rate per nuclear MWe output is about 0.013 cfs/MW and

the rate per fossil MWe output is about 0.0094 cfs/MW. Each scenario shows

the amount of nuclear and fossil thermal capacity in the DRB by 2000.

Thus, estimates of evaporation are readily calculated after deciding how

much of this thermal capacity uses evaporative cooling and how much uses

once-through cooling. In view of the great uncertainty involving the

future implementation of EPA's new power plant effluent limitations, it

is assumed that the future cooling tower to once-through ratio could be

on the order of 3:1 for stringent implementation, and would be on the order

of 1:3 for liberal implementation (or a .ange in the water law-PL 500).

The intent has been to make evaporation estimates for the fresh water

portion of the DRB. Accordingly, the coastal subregion was chosen to

I include the Delaware Bay estuary upstream to the proximity of Artificial

Island. A recent study indicated that the effects of power plant evapora-

tion on fresh water flows in the Delaware basin are negligible for plants

Located downstream of this point (Englesson, 1974). For example, it was
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stated that the Salem plant, under construction near Artificial Island,

will require only 20 per cent of the storage which would be required if

the plant were sited on a fresh water portion of the river. Therefore,

assuming that plants upstream of Artificial Island are evaporating fresh-

water means that evaporation is being estimated in a conservative manner.

Even plants located several miles upstream of Artificial Island are using

brackish water and have substantially less effect on fresh water consump-

tion than those further upstream in the pure freshwater regime.

Each scenario shows two power plant evaporation curves based on the EPA

assumptions (see Tables 5-10 to 5-18). To comoare thp relntive differences,

Table 5-23 shows water consumptlon for all qcan~rio, The vide range of

values illustrates the high sensitivity of power plant evaporation to

power demand, plant type, plant location and cooling method. Figure 9

shows probable high, probable and probable low water consumption curves.

The probable high curve is taken as the average of water consumption for

Scenarios A-1 and C-l, the probable curve was derived from the probable

scenario, and the probable low curve is taken as the average of water

consumption for Scenarios B-2 and D-2. All three curves are based on 75

per cent cooling towers and 25 per cent once-through. There obviously

are other ways to average the scenarios in deriving such curves.

In planning for future water needs alone, it is seen that an overall

regional siting strategy is needed so that the quantities of water to be
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Table 5-23 ESTIMATES OF PEAK EVAPORATION FROM POWER PLANT
COOLING IN THE DELAWARE RIVER BASIN

(1 CFS z 0.646 MGD Z 725 A-F/yr)

THERMAL CAPACITY ESTIMATE OF PEAK EVAPORATION RATE, CFS
SCENARIO NO. WITH COOLING

TOWERS, % 1990 2000

A-I 75 344 542

A-i 25 257 403

A-2 75 172 256

A-2 25 128 190

B-I 75 207 232

B-I 25 154 173

B-2 75 104 ill

B-2 25 77 83

C-I 75 275 442

C-i 25 206 331

C-2 75 138 174

C-2 25 103 129

D-1 75 182 210

D-1 25 136 157

D-2 75 91 95

D-2 25 68 71

"Probable" 75 190 226

"Probable" 25 140 168
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allocated for thermal plant cooling can be accurately forecasted.

Several factors do tend to make such estimates conservative:

1. Overall nuclear efficiency was assumed to be 33% in all
calculations; however, the HTGR steam plant (39-40%) and
the LMFBR (35-35%) efficiencies will result in lower heat
rates, hence water evaporation would be reduced.

2. Assuming that the river upstream of Artificial Island is all

fresh water.

A factor which acts in the opposite direction is the assumption of

relatively large amounts of gas turbine HTGR capacity cooled with dry

towers.
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VI.A. DELAWARE RIVER BASIN CHARACTERISTICS

The Delaware River and its tributaries drain approximately 13,000

square miles of land. A complete characterization of this basin

can be gained from examination of Chapter I; the characterization

presented herein is from a water quality viewpoint and will there-

fore deal with the character of the point and non-point sources

and contributing waters to the Delaware River. Point sources are

defined as pollution loads discharging from a pipe or conduit.

Non-point sources consist of spatially distributed pollution

loads entering water courses at non-specific points as a result of

urban runoff, agriculture, silviculture activities, etc.

The study area has been divided into three major sections; the

upper basin, the contiguous area, and the lower reach and estuary.

The upper basin is defined as the mainstem of the Delaware River

and tributaries above Port Jervis. The contiguous area is that

area defined within the Tocks Island Region Environmental Study

(TIRES) and includes areas from the states of New York, New Jersey

and Pennsylvania. The lower reach of the Delaware River includes
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the mainstem belo- Tocks Island and extends through Trenton and into

Philadelphia. The estuary area extends south of Philadelphia and into

Delaware Bay thereby including portions of the State of Delaware.

Figure 6-1 deliniates the water quality service area.

VI.A.I UPPER BASIN

VI.A.I(a) Features

The drainage basin contributing to the upper reach of the Delaware

River above Port Jervis comprises 3,076 square miles and was esti-

mated by the DRBC (Eleventh Water Resources Program, September 1974)

to contribute 5,530 cfs as average runoff over the water years

1905 - 1970. Therefore, the upper reach (upper basin) contributed

to 24 percent of the total drainage area and 27 percent of the total

flow. The mainstem of the Delaware River is fed by three medium sized

tributaries directly above Port Jervis (Neversink, Mongaup, and

Lackawaxen Rivers) and two mainstem tributaries (West Branch and East

Branch) located in the State of New York. New York State has three

water supply reservoirs within the area: the Neversink Reservoir on

the Neversink River, the Pepacton Reservoir on the East Branch of the

Delaware River, and Cannonsville Reservoir on the West Branch of the

Delaware River. The upper Delaware River Basin includes Wayne and

Pike Counties in Pennsylvania and Delaware, Sullivan and Orange Counties

in New York. Elevations within the upper basin lie mostly between

1,000 and 2,000 feet above sea level. The topography of the immediate

area is characterized by rugged hillside broken only by the clearings
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made by small settlements in the area.

The climate of the area is characterized by frequent changes in weather

common to mid-latitude climates. Precipitation is fairly evenly dis-

tributed throughout the year and provides approximately 45 inches of

rain annually.

Forest land occupies most of the upper basin area (84 percent as of the

1973 "Upper Delaware River Study" prepared by the U.S. Department of the

Interior, Bureau of Outdoor Recreation). These forests consist pri-

marily of second and third growth oak, hickory, beech, birch and maple

with some conifers and brush. This area, which is used for recrea-

tion, is a major contributor because of its areal predominance to

natural non-point source discharges. Drainage of the upper basin is

typical of dissected plateaus (dendritic drainage pattern). Approxi-

mately 7 percent of the area is devoted to agricultural uses and 9

percent of the upper basin is classed as developed. This includes small

small communities and few mid-sized towns having no significant in-

dustrial discharge. Land ownership of the upper basin is largely

private with some publicly owned lands.

The chief agricultural uses are farming, poultry processing, and dairy-

ing. Sullivan County is a primary site for chicken farm operations with

an estimated bird population of 2.3 million (Water Quality Management

Plan, January 1975). These chickens annually produce about 87,200
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tons of manure or about 240 tons/day. Runoff from the poultry farm is

considered a contributor to the non-point source load of the langaup,

the Neversink and finally, the mainstem of the Delaware River. Runoff

from the farm byproduct (fertilizer) is also classed among the nonpoint

sources.

The majority of the dairy farms are located in Delaware County, New

York. Runoff from these farms will enter the West Branch of the

Delaware River and therefore, Cannonsville Reservoir. Much of the

manure gathered from the dairy cows is spread to dry on land adjacent

to the farm, or used for fertilization of crop lands. Other sources

of waste contaminant from man-related activities in the Upper Basin

include: sediment from land runoff, inorganic salts and minerals

from irrigation, rural domestic wastes, and pesticides. Runoff from

roads and highways is another source of waste contaminants (both

sediment and inorganic salts).

VI.A.I(b) Water Quality

The Upper Basin includes the East and West Branches of the Delaware

River and the Delaware River itself from Hancock to Port Jervis. As

shown in Table 6-1, which indicates the chemical and physical quality

during the critical low-flow summer period, the quality of these waters

is excellent. During other parts of the year, the quality is even

better. This is primarily due to the greater flows and lower tempera-

tures which provide greater dilution capacity and retard biological
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Table 6-1 Upper Basin Water Quality, Summer Mean Values
(July - September)

CONSTITUENT, mg/I WEST BRANCH EAST BRANCH
UNLESS OTHERWISE DELAWARE RIVER DELAWARE RIVER DELAWARE RIVER
INDICATED AT HALE EDDYa AT FISH EDDY AT NARROWSBURG

D.O. 10.8 9.9 8.6

pH 6.9 7.7 7.2

BOD5  - 1.1

COD 5.0 4.7 -

Temperature, °C 14.0 21.0 21.0

Nitrogen, Total as N 0.93 0.20 0.S1

Phosphorus, Total as P 0.018 0.014 0.025

Fecal Coliforms
/100 ml 68 18 104

Alkalinity, 16.0 14.0 14.0

Total as CaCO 3

Hardness, 27.0 8.0 b  -

Total as CaCO3

Source: USGS, 1973-1974 water quality records

a. 1973 data only
b. 1974 data only
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xrovth. Average dissolved oxygen varied from 8.6 to 10.8 ma/l, while

coliform levels varied from 18 to 104 per 100 al. Alkalinity and

hardness were both lo, averaging about 15 and 18 mg/1 respectively.

Figure 6-1 indicates the relative position of these sampling points in

relation to the whole basin.

The water quality objectives against which the ambient water quality

should be compared are listed in the DRBC Water Code, are discussed in

VI.B.1 and are contained in Appendix (1). Conformance of the numer-

ical water quality values listed in Table 6-1 with the water quality

objectives of the DRBC does not necessarily assure compliance with

these stated objectives. For example, the water quality objectives

state that the D.O. must be maintained above 4.0 mg/l at all times.

According to Table 6-1 the D.O. does not fall below 8.6 mg/l. How-

ever, compliance is not necessarily reflected in these values because

of the limited sampling frequency and number of locations.

More extreme variations in these parameters occur in selected regions

and diurnally. A dissolved oxygen sag has been noted in the West

Branch of the Delaware upstream of Cannonsville Reservoir and down-

stream of two sewage treatment plant outfalls. This is discussed more

fully in VI.A.4. Large diurnal variations in pH, alkalinity and D.O.

occur in some reaches due to the activity of aquatic weeds, attached

algae and planktonic algae.
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Diurnal variations in D.O. in the West Branch of the Delaware upstream

of Cannonaville as large as 7 mg/i have been noted. Large extremes in

temperature due to release of cold reservoir waters have also been

noted (Water Quality Management Plan, Jan. 1975).

As these temperature variations are of particular importance to the

viability of existing and future resources, a more complete discuss-

ion of upstream impoundment effects follows.

Upstream impoundments affect water quality in a positive and negative

manner due both to the characteristics of the water released and

the operational method of the dams. For the area north of Montague,

the net effect has been for the most part degradative while down-

stream more beneficial effects are realized due to the Supreme Court

decision of 1954. This section will highlight some of the observed

and probable effects of the three major upstream reservoirs, the

Neversink, the Pepacton, and the Cannonsville impoundment.

Some background on reservoir operations is needed in order to define

these effects. New York City operates these reservoirs to supply

about 40 percent of its water supply (as discussed in III.A.l), to

provide for conservation releases for fish and wildlife management,

and to maintain the Supreme Court ordered flow of 1750 cfs at Montague.

The reservoirs also release excess capacity to supplement flows at Mon-

tague between June 15 and March 15. These supplemental flow rates

will be decreased as New York City water demand increases.
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The City of New York has complete control over the operation of these

reservoirs in order to maintain the required flow. In practice,

this has allowed New York City to release primarily from Cannonsville

Reservoir because of its summer eutrophic condition. Releases from

the reservoir are also not discharged at constant rates. This pro-

duces a surge which has deleterious effects on downstream biota (as

discussed in VI.A.6).

One might expect releases from impoundments (especially eutrophic

reservoirs) to significantly degrade the water quality of the down-

stream reaches. The significance of the effect would depend on the

location of the outlet works, the morphology of the reservoir, and

the trophic state of the impoundments, among others. For example,

if the outlet works for a short, deep eutrophic impoundment draw from

the bottom waters, discharge water would be low in coliform organisms,

pH, temperature and suspended solids, but high in CO2 content and

possibly dissolved iron and manganese. The D.O. content would depend

upon the reaeration capacity of the discharge. On the other hand,

water withdrawn from the top layer of such a vertically stratified

lake would be higher in D.O., suspended solids, temperature and pH, but

lower in CO2 and dissolved iron and manganese.

For long, thin impoundments, such as those found in the upper Basin,
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one might expect the releases to be of considerably better quality.

In these cases, the upper end of the reservoir acts to trap large

amounts of the inorganic and organic sediment influx. Bottom waters

drawn through such dam outlet works will be higher in D.O., pH and

lower in nutrients and dissolved metals than would be expected in a

reservoir of more uniform shape. Significant temperature variations

would still be expected though.

With regard to the New York City impoundments, only downstream tem-

perature effects have been considered significant, which is not to

say that released water has the same quality as that naturally flow-

ing downstream. When the River Master calls for New York City re-

leases, the high release rates of colder water (due to the bottom

draw of the reservoirs) has caused substantial temperature variations

downstream. During a macroinvertebrate sampling program done in 1965

and 1968 (Effects of Cannonsville and Pepacton Reservoir Releases on

Aquatic Life in the Upper Delaware River, July, 1971), water tempera-

ture, as a result of reservoir releases, declined to as low as 590F in

the West Branch of the Delaware below Cannonsville and to 46°F in the

East Branch of the Delaware versus a normal water temperature of 66*F.

During 1966 releases from Cannonsville Reservoir, water temperatures

dropped 14.5*F at a point 8.1 miles downstream and 4.5*F at a point

44.3 miles downstream. Examination of ncre recent USGS temperature

data at downstream sampling stations confirms the above trends.
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A second effect on temperature is caused by the meager flow rates

accorded to fish and wildlife preservation. The existing conservation

releases from the three reservoirs are as shown in Table 6-2. When the

idea of conservation releases was originally developed, these low flows

were only designed to indicate the minimum historical flows occurring

under extreme natural conditions. Higher flow rates for fish and wild-

life preservation were intended. Because New York City views these

minimums as sufficient, high temperatures in water below the dam

have occurred. This procedure acts to magnify the water temperature

differential that typically exists below Cainonsville Reservoir

between slugs of cold water releases and ambient temperature levels.

Below the Pepacton and Neversink Reservoirs such temperature differen-

tials aren't as much of a problem as the high water temperatures due

to minimal releases.

Recently, the New York State Department of Environmental Conservation

has suggested that conservation flows from the impoundments be in-

creased about 3 to 5 times above summer releases and 10 to 16 times

above winter releases (Proposed Alternative Releases for the New York

State Reservoirs in the Upper Delaware River Basin, 1974). Adoption

of this proposal would tend to reduce the observed temperature

variations and decrease the high summer maximums.

Although these temperature fluctuations and extremes are obviously

deleterious to the propagation and enhancement of fish and wildlife,
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Table 6-2 Conservation Release& From New York City Rservoir.

RESERVOIR CONSERVATION RELEASE
Range, *gd Range, cfe

Canonille 5-15 7.7-23.1

Pepacton 4-12 6.2-18.5

Neversink 3-10 4.6-15.4

Source: Proposed Alternative Releases from the New York City
Reservoirs in the Upper Delaware Basin, 1974.
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it's apparent that the present regulatory system is unable either to

devise or administer a solution to the problem. In order to affect

a change, New York State, New York City, the River Master and the DRBC

would have to agree to the solution. Both the DRBC and New Yo-k State

would like to see the situation improved. However, it's unlikely to

occur until the constraint or New York City's management of the system

(that is, the eutrophic state of Cannonsville Reservoir) is removed.

It's possible that the Clean 6akes Program of PL 92-500 will initiate

the clean-up or that Section 208 planning will develop solutions to

the problem of eutrophication in the reservoir.

As mentioned earlier, other impoundment-caused water quality changes

downstream of the reservoirs have not had the adverse effects that

temperature variations have had. Table 6-3 wfich shows summer and

annual averages of certain water quality parameters both upstream and

downstream of Canninsville Re ervoir, indicates the magnitude of .xist-

ing water quality changes. The bacteriological quality improved hile

no substantial changes in D.O. levels were observed. Nutrient levels

also decreased, which could indicate that a substantial amount of nu-

trients remain trapped Ln the upper reaches of the reser ,oir as settled

inorganic particles and organic detritus..

Repulsion of the salinity gradient and low-flow augmentation have been

the major positive effects of upstream impoundments. According to

the DRBC, the addition of the extra upstream reservoir capacity has
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allowed the Commission to almost meet the 3,000 cfs flow objective

at Trenton during a drought condition. This monthly average flow

value of 3,000 cfs was chosen to protect the existing beneficial uses

of water from seawater intrusion. Higher minimum flow rates also in-

crease the waste assimilative capacity by providing more water for

dilution, for higher aeration rates due to increased velocities and

for faster assimilation because of the increased oxygen flow.

In summary, water temperature decreases in reaches downstream from

the impoundments have been the major observed negative effect. In

the lower Delaware River and estuary, greater control of downstream

releases has given the DRBC the ability to reduce water quality de-

gradation during low-flow periods and has, therefore, been beneficial.

VI.A.2 CONTIGUOUS AREAS

VI.A.2(a) Features

The contiguous area consists of five counties and three states (Pike

and Monroe Counties in Pennsylvania, Sussex and Warren in New Jersey,

and Orange County in New York). The northwestern portion of the con-

tiguous area is located in the Southern Appalachian Plateau and in-

cludes the Pocono Mountains and the Stroudsburgs. The area reaches

maximum elevations of approximately 2,000 feet above sea level and

consists of gently rolling ridges and drainage divides. A portion

of the contiguous area near the Delaware Water Gap National Recreation
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Area and the New Jersey sector is characterized by parallel ridges

running east to south-west. These comprise the Kittatiny Mountain

Ridge of the Shawangunk Mountains.

The contiguous area contains mostly unspoiled lands in their natural

state. The Pennsylvania side of the contiguous area is primarily for-

est land, some of which is in a climax state. The New Jersey portion

varies from heavily forested land to cleared agricultural land. The

Highpoint State Park and Stores State Forest are located atop the

Kittatiny Ridge.

Eight major drainage basins are located in the contiguous area. The

Brodhead Creek (186,970 acres ), Bushkill (106,166 acres), and the

Pocono Plateau (105,406 acres) represent the three largest Pennsyl-

vania drainage basins. The Paulins Kill (112,347 acres) is the largest

of the New Jersey basins and second largest overall within the con-

tiguous area.

VI.A.2(b) Water Quality

As shown in Table 6-4, a compilation of data collected by USGS and

Hydroscience for summer low-flow conditions, water quality in this area

is again very good to excellent. D.O. varied from 8.2 to 8.6 mg/l,

DOD ranged from 1.2 to 1.5 mg/l, and alkalinity varied from 13.0 to
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Table 6-4 Delaware River Water Qality Between Port Jervis and
Tocks Island Summer Mean Values (July - September)

bCONSTITUENT, tg/i UNLESS b DELAWARE WATER
OTHERWISE INDICATED PORT JERVIS DINGMANS PERRY GAP

D.O. 8.6 8.2 8.2

pH 7.1 7.1 7.3

BOD 5  1.2 1.2 1.5

COD 6.0 - -

Temperature, 0C 19.0 21.0 21.0

Nitrogen, Total as N 0.54 .54 .48

Phosphorous, Total as P 0.017 0.02 0.03

Fecal Califo-ms
#/100 ml 40.0 50.0 108

Alkalinity,
Total as CaCO3  13.0 15.2 17.0

Hardness,
Total as CaCO3  23 ,0a - -

Suspended solids 3.0 2.0 6.0

Source: USGS and Hydroscience, 1973-1974

a. USGS data only
b. Hydroscience only

VI-16



17.0 mg/i during the sampling period.

Although the frequency of data collection is not adequate to determine

compliance with all DRBC water quality objectives, the monthly data

indicate that all water quality objectives are being met. Diurnal

variations developed from data collected by Hydroscience are not great,

as D.O. varied from 7.1 to 9.4 mg/l and pH from 6.3 to 7.6. Because

of low alkalinity though, significant photosynthetic activity could

increase pH values sharply.

VI.A.3 LOWER REACH AND ESTUARY

VI.A.3(a) Features

The downstream reach of the basin includes the Lehigh River and

Schuylkill River tributaries. Major cities include Weissport, Allen-

town, and Bethlehem on the Lehigh River and Reading, Pottsville, and

Philadelphia and its suburbs on the Schuylkill River. The Lehigh

and the Schuylkill drain large areas of agricultural land. Both rivers

are heavily influenced by industrial dischargers.

Moving south on the mainsteam, Trenton is the first large city en-

countered. The city of Trenton and lands directly south contribute to

industrial point-source discharges. Philadelphia and Camden add to the

point-source discharge to the point of creating a prominent "D.O. sag"
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(see VI.A.7). Wilmington, Delaware and Bridgetown, New Jersey add

to the point-source discharges in the estuary/bay area.

VI.A.3(b) Water Quality

Water quality in the nontidal downstream reach between East Stroudsburg

and Trenton is generaliv good. As shown in Table 6-5 which lists the

water quality as defined by summer averages of data collected by Hydro-

science and USG, most water quality objectives are met, although the

observed mean value for fecal coliform concentrations is greater than

the objective of 200 mg/i. Comparisons between DRBC Zones 1D and 1E (ID

is the upper section of the downstream reach) indicate a general

reduction in water quality as BOD and alkalinity increased from 1.8

and 30.1 mg/l to 2.4 and 49.5 mg/i respectively.

The tidal portion of the River between Trenton and Liston Point has

the worst water quality of any of the sections previously character-

ized. Included in this section are DRBC Zones 2-5. As shown in

Table 6-6 average summer low-flow D.O. varies from 1.6 to 8.9 mg/i,

pH varies from 6.8 to 7.5 mg/l, Cl from 17 to 633 mg/i and hardness

from 62 to 220 mg/l. Differences in Cl, because of varying tidal

influence in each reach, are reflected in the data as are the hardness

variations. Fecal coliform counts, of particular importance to re-

creational use and the contamination of shellfish beds, ranged from

55 to 4230 per 100 mu, compared with the fecal coliform water quality

objective of 770 per 100 ml.
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Table 6-5 Water Quality Characteristics in the Delaware Between
Tocks Island and Trenton

CONSTITUENTS, mg/i ZONE ID ZONE 1E
unless otherwise Between Tocks Island Between Easton
indicated and Easton and Trenton

BOD 1.8 2.4

D.O. 7.6 7.6

pH 7.4 7.7

Temperature, °C 22.0 21.0

Nitrogen,

Total as N 0.92 1.65

Phosphorus,
Total as P 0.04 .10

Cl 8.6 11.6

Fecal Coliforms
#/lOOm. 300 319

Alkalinity 30.1 49.5

Hardness - -

Suspended Solids 8 10.0

Source: Hydroscience and USGS, 1973-1974.
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Table 6-6 Woter Qunlty haterftcs in we Delaarf. Kstua!y

CONSTITIEN'rS, ZONE 3 AT
m3/1 IIN.FSS ?ONE 2 AT PILAD1.PII II
OTHIERWISE IFLORENCE, NORTHEAST ZONE 4 AT .rIIE 5 AT
INDTCATUf, NE.4 JERSEY SV.,AGF. PLArr" PAIrJI5;P,)RO NEW :ASTI.E

DOD 3.2 4.4 6.1 3.0

D.O. 8.9 4.6 1.6 2,9

pH 7.5 7.3 7.0 6.8

Temp°C 24.5 25.4 25.0 24.5

Nitrogen,

Total as U 2.2 3.1 4.7 4.6

Phosphorus,

Total .as P .31 0.35 .26 0.26

Cl 17 22 36 633

Fecal
Coltforms
#/1OOmI 55 3838 4230 756

Alkalinity,
total as
CaCO3  36 36 35 22

Hardness
total as
CaCO3  68 62 90 220

Turbidity
mg/i SiO2  16.50 16 12 24

Source: USGS, Water quality data, 1969-1970.
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Because the D.O. sag is of such importance to the fishery re-

source, its location, duration, and magnitude are fully discussed

in VI.A.6 (a). Observed D.O. values are directly related to stream

flow. Increased flow at Trenton significantly shifts the location

and magnitude of the dissolved oxygen profile. Another effect of

flow is through tide stage. Investigations of tide stage versus

dissolved oxygen concentration within the estuary indicate that the

D.O. sag is not stationary, but moves up and down the river with the

tide. In addition, within a 24 hour period, any sampling station in

the estuary may be subjected to a wide rage of dissolved oxygen

concentrations.

Because of the heavily industrialized and developed nature of the area,

heavy metal concentrations are increasing. Table 6-7 lists the

concentrations of heavy metals in water samples taken along the Dela-

ware estuary. Heavy metal contributions to the estuary come from

both municipal and industrial effluents and both combined and separ-

ate storawater overflows. An EPA-sponsored study completed by URS

Research Company substantiated this conclusion by measuring the con-

centration of heavy metals in urban runoff from representative cities

around the U.S.A. In addition to heavy metals, stormwater runoff,

especially combined runoff, exerts a significant D.O. demand on the

receiving waters. This observation has been validated in the
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Table 6-7 Range of Maximum Concentrations of heavy Metals, Delaware
Estuary, 1967 to 1972

Range of max. conc.

Metal from 1967-]972 (mg/i)

1. Zinc 0.110 to 1.13

2. Iron 1.38 to 18.30

3. Nqickel 0 to 0.3

4. Cadmium 0.002 to 0.050

5. Copper 0.02 to 0.4

6. Chromium 0.02 to 0.3

7. Manganese 0.18 to 2.72

8. Lead 0.02 to 0.46

9. Aluminum 0.28 to 3.50

10. Mercury 0.0006 to 0.100

Source: "An Historical Look at the Water
Quality of the Delaware River Es-
tuary to 1973," ANSP, 1974.
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Philadelphia area where it was shown that the D.O. sag caused by storm

water runoff can have a siinificant effect on downstream D.O. values.

In this particular case, the D.O. sag reached its lowest value after

6 days.

The water quality of the bay from Liston Point to the sea at Capes

May and Henlopen is primarily determined by intruding seawater.

Dissolved oxygen values are usually near saturation levels, as pollu-

tion loadings, in terms of oxygen-demanding materials, are largely

dissipated before reaching the bay. However, the high concentra-

tions of coliform bacteria sometimes found in the area have closed

beaches and contaminated shellfish seed beds.

VI.A.4 WATER QUALITY MODELS

Mathematical water quality models exist for many sections of the

Delaware River and estuary. Because of the heavily urbanized and

developed nature of the estuary area, most models have dealt with

these segments. Their prime function has been to guide the alloca-

tion of present and future waste discharges so that water quality

objectives can be met.

VI.A.4(a) Backsround

Some important characteristics of models should be reviewed before
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a description of their results can be presented. These include the

temporal and spatial variability considered by the models, the veri-

fication and calibration of the model and the water quality infor-

mation being predicted.

Because of the temporal variability inherent in the flow regime of

the Delaware, in the municipal and industrial effluent discharges

into the river and estuary, and in the diurnal nature of photosyn-

thetic activity, model treatment of time variations is extremely

important. Steady-state models assume all variables are independent

of time, that is, they assume constant flow conditions for the Dela-

ware and its waste dischargers. Photosynthetic activity is also

assumed to occur at a constant rate. Some of the models even treat

urban stornamater runoff and combined sewer overflows (now determined

to be a major source of stream quality degradation) as a constant

input, even though such effluent is produced only during stoichastic

precipitation events. In terms of spatial treatment, most models

are one-dimensional, that is, they consider the effluent to be

completely mixed across the horizontal and vertical axes of the stream.

Variations along the longitudinal axis of the stream are usually the

only spatial variability assumed.

Model testing and verification is necessary to determine the model's

ability to characterize existing water quality. These deterministic

models contain many rate coefficients whose effect upon the result is
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extremely important. In the verification process, the effect of these

variables may be determined and refinements subsequently made in their

value so that the model will accurately describe existing and predict

future conditions under a similar range of river flows.

Once the models have been tested and verified, projections of future

water quality can be made by inputting different waste management

schemes. As mentioned initially, the ultimate capacity of the receiv-

ing stream to accept certain types of pollution can also be determin-

ed so that waste dischargers to a particular reach of the river can be

allocated fair and equitable portions of the stream's assimilative

capacity. The above process is important because it is the process

by which the DRBC determines the levels of treatment (above secondary

treatment) to be provided by waste dischargers.

VI.A.4(b) Models

The only model developed at present for the Delaware River in the

Upper Basin was prepared by Hydroscience. This steady-state model

can determine BOD and D.O. levels in the West Branch of the Delaware

above Cannonsville Reservoir under constant river and waste flow

conditions. No provitons for non-point source additions were in-

cluded in the model. Calibration and verification of the model

produced results very similar to those observed in the concurrent

water quality monitoring study. Operations of the model showed that
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a D.O. sag will occur below both the Village of Stanford and Walton

sewage treatment plants under low flow conditions. Diurnal D.O.

measurements and an approximate accounting of nitrogen and phosphorus

inputs indicate that diurnal variations now occurring are primarily

related to nutrients from non-point sources.

In the remaining segments of the basin, many models have been devel-

oped for allocation of BOD, for salinity gradient movement and for

D.O. variations. Table 6-8 lists the models with their developers,

users and areas covered. Table 6-9 shows some of the operational para-

meters that characterize the respective models. The following dis-

cussion will highlight the major results of the modeling efforts

applied to the Delaware River and estuary.

In the Hydroscience effort, the time-varying WASP model Rhowed that

water quality problems in the upper Delaware are due primarily to

non-point sources, as it is suggested that further point-source control

will have little effect. Minimum D.O. violations will probably occur

during the summer months due to plant biomass and not waste discharges.

Operation of the WASP model by Hydroscience indicated the utility of

time-varying formulations to predict maximum diurnal. D.O. fluctuations

and the importance of rooted aquatic macrophytes in influencing diurnal

D.O. variations and affecting downstream D.O. consumption.
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Specific conclusions of the study include: (1) the water quality

management problems of the non-tidal reach above Trenton are primar-

ily related to non-point source discharges; (2) violations of the

DRBC minimum dissolved oxygen level of 4.0 mg/l will occur due to photo-

synthetic activity if higher levels of nutrient input and resulting

aquatic plant growth continue; (3) increased plant biomass as a result

of nutrient loads is directly responsible for observed D.O. variations;

(4) major nutrient sources in the area are from tributaries and not

waste treatment plants located along the Delaware River; (5) rooted

aquatic plants are the najor plant species; (6) the observed D.O.

sag at Bristol is at least partly due to the BOD, NOD and organic

detritus contributed by Zone 1; organic particle settling followed by

benthic oxygcn demand exertion has been suggested as the prime factor;

(7) water quality projections by the model indicate that increased

wastewater loadings will increase the magnitude of the D.O.sag and

the growth of aquatic plants. The effect of non-point nutrient

sources on plant growth and resulting oxygen respiration will still

predominate though.

DeveLopment and application of STREM, the steady-state model for the

Delaware between Easton and Trenton, yielded results complimentary

to those developed in the WASP analysis. These results showed that:

(1) municipal and industrial dischargers contribute little to the

ob;erved D.O. decreases, but that increases in their organic and
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nutrient output will undoubtedly lead to degradatory conditions;

(2) observed diurnal variations in D.O. are primarily caused by the

respiratory activity of attached and rooted aquatic plants and free-

floating phytoplankton; (3) nutrient levels in the area are fairly

high and contribute to diurnal D.O. variations through aquatic plant

growth; (4) carbonaceous and nitrogenous material from the upper Dela-

ware and Lehigh Rivers create the most significant oxygen demand on

the River; (5) water quality objectives within the area will be main-

tained in spite of increased effluent discharges, although the effects

of the growth and activity of aquatic plauts is not presently known

and could substantially change this projection.

The DECS modeling effort was one of the first modeling efforts de-

signed to give decision-makers well-quantified choices on water

quality management plans. This model predicted it was possible to main-

tain various D.O. levels with different treatment levels, thus indi-

cating that point source discharges were the primary cause for low

observed D.O.'s. As will all steady-state models, the results are

open to question due to their handling of highly time variable para-

meters. This model also treated combined storm sewer overflows as a

constant source and apparently assumed an improper rate coefficient for

nitrogenous demand. Other important considerations the model does not

deal with are conservative pollutants, the effects of algae, zoo-

plankton, benthic organisms and fish, and sediment oxygen demand.
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The DECS model was reevaluated and modified in 1973 by EPA to more

closely simulate natural conditions by changing the nitrogenous oxy-

gen demand computation. Results from the study indicated that nitro-

genous oxygen demand was significant and recosmended more complete

study before specific actions are taken. To maintain D.O. levels at

present standards, the study indicated that 95 percent removal of

carbonaceous oxygen demanding waste and 50 percent removal of nitro-

genous oxygen demand is necessary. Furthermore it shoved that even

100 percent carbonaceous oxygen demand and 85 percent nitrogenous

oxygen demand removal could not guarantee maintenance of the Interior

Department Committee's 4.0 mg/l D.O. standard. Finally the importance

of stormwater, benthic and tributary pollutant waste loads at high

levels of waste treatment was examined. A discussion of the remain-

ing salinity models, the United Engineer's, the URS statistical, and

the DECS III, is contained in Chapter IX.H. Chapter IX.H also dis-

cusses the application of a modified DECS model to describe salinity

changes as a function Delaware River and outflow, while Chapter IX.B

delineates the effects of Delaware River outflow variation on D.O.

concentrations in the estuary through the application of the DECS

program.
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VI.A.5 DELAWARE RIVER WATER QUALITY MANAGEMENT

On October 27, 1961, the states of Delaware, New Jersey, New York and

the Commonwealth of Pennsylvania, and the United States of America

enacted, through the Congress of the United States, the Act entitled

"The Delaware River Basin Compact." The five signatory parties, having

sovereign right and responsibility of the water resources of the basin,

formed the Delaware River Basin Commission to provide a single adminis-

trative agency to properly plan and utilize the water resources of the

Delaware River Basin to meet present and projected demands, remove con-

troversy over the interdependent uses of the basin, provide interstate

cooperative planning, and "to apply the principle of equal and uniform

treatment to all water users who are similarly situated and to all users

of related facilities, without regard to established political bound-

aries."

It is the job of the Delaware River Basin Commission to encourage

uniform planning and development of the basin resources. The Commission

has the power to develop and effectuate plans and is required to form-

ulate and adopt a "Comprehensive Plan" presenting the quantity and

quality of water resource needs of the basin.

Development of the Comprehensive Plan is a continuing process. The

Commission may adopt or modify portions of the Comprehensive Plan as

deemed necessary to promote the broad objectives of the Compact, which
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include the maintenance of water quality adequate for beneficial

purposes. The eomprehensive Plan serves not only as a general

guide for development of the water resources, but also as a regula-

tory document to prohibit development that does not conform to the

Plan. In this respect, it is a codification of administrative laws

adopted by an administrative agency, and as such, its various parts

are each subjected to careful and extensive study before adoption.

The Plan continues to grow in scope as the Commission, almost monthly,

adds new projects, policies, criteria, and standards.

Included within the general powers of the Delaware River Basin

Commission is the establishment of planning, design and operation

standards for all project facilities within the basin affecting water

quality. The Commission may conduct, or sponsor, the research of

water resources within the basin, and interpret data from the research

to properly manage the basin resources. The Commission is charged to

review all projects having substantial effect on the water resources

of the basin, and reject those projects which would substantially

impair or conflict with the Comprehensive Plan of the Commission.

The Delaware River Basin Commission has the power to regulate the

flows and supplies of surface and ground waters in the basin for

stream quality control. This includes the power to acquire, operate

and control the facilities utilized for the storage of basin waters.
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In order to avoid conflicts of jurisdiction between federal, state

and local agencies proposing projects in the basin and the

Delaware River Basin Commission, all projects shall be undertaken in

consultation with the Commission and all projects shall first have

been included by the Commission in the comprehensive plan. The DRBC's

review of wastewater systems , as well as other projects affecting

the water resources of the Basin, is mandated by Section 3.8 of the

Compact, which states, in part, that:

"No project having a substantial effect on the water

resources of the basin shall hereafter be undertaken

by any person, corporation or governmental authority

unless it shall have been first submitted to and

approved by the Commission ..... The Commission shall

approve a project whenever it finds an.0 determines

that such project would not substantially impair or

conflict with the Comprehensive Plan and (the

Commission) may modify and approve as modified

or may disapprove any such project whenever it finds

and determines that the project would substantially

impair or conflict with the comprehensive plan...

Any determination of the commission hereunder shall

be subject to judicial review in any court of compe-

tent jursidiction."

VI-34



VI.A.5(a) Technical Planning Assumptions*

The primary Delaware River Basin water resources policy issues may be

considered within the following six areas: (1) salinity control flows

at Trenton; (2) drought or flood frequency protection; (3) water

supply requirements; (4) priority of water uses; (5) exportation

and importation of water and (6) legal implications. These issues

may overlap or interact. A change in one assumption may affect the

planning and implementation of the other. The range of policy issues

and associated technical planning assumptions under continuing evalu-

ation by the Delaware River Basin Commission are presented in

Figure 6-2.
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VI.A.5(b) Constraints Upon Management

The Delaware River Basin Commission Comprehensive Plan was initiated

in 1962 and is frequently updated to maintain its applicability

to present situations. Since the Comprehensive Plan was first

adopted, a number of Federal acts have been implemented. These

include the Water Resources Planning Act of 1965, the National

Environmental Policy Act of 1969, and the Federal Water Pollution

Control Act of 1972. The DRBC has not, as yet, reevaluated all

the basic policy issues to be found within Phase I of its

Comprehensive Plan. Therefore, some of the DRBC policies are not

directly in synchronization with some of the later Federal laws.

In October 1973, the Water Resources Council (WRC), issued its

"Principles and Standards" which establish planning methodology

and Federal participation in water resources planning. Three

planning levels are included within the Principles and

Standards. The first Level A, consists of framework studies

of the major regions. The second, Level B, includes regional and

river basin plans. The DRBC has indicated its intention of

carrying out a Level B study, and its application has been

assigned a high priority among those submitted to the WRC. Upon

completion of the Level B study, the DRBC Comprehensive Plan

may be amended accordingly. The third level of WRC planning is

project feasibility studies. The DRBC Comprehensive Plan

conforms in various aspects to this planning level which in-

cludes authorization and implementation of specific programs or
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projects resulting from the framework studies and river basin

plans.

One problem is the uncoordinated evolution of planning assumptions

due to the varying needs of the signatory parties. The demands of

the signatory states will naturally change as a function of time.

This is due to increased urbanization (i.e., water supply), demand

for recreation, and the upgrading of water quality criteria by both

state and federal governments. These variations have produced policy

inconsistencies which may act as planning constraints.

An example of conflicting needs can be seen in relation to the water

supply exports to New York City and the need for flows to control sal-

inity gradient intrusion in the lower reaches of the Delaware River

estuary. In 1954 the U. S. Supreme Court required New York City to

augment the low flows of the Delaware River as compensation for storing

water from high flows and diverting up to 800 million gallons out of

the Delaware River basin. The 1954 decree established a minimum flow

of 1,750 cfs at the Montague, New Jersey, gauging station. The Compact

specifically prohibits the Commission from changing the diversion

rights on downflow requirements of the 1954 Supreme Court decree.

However, the Commission may act to temporarily modify flow requirements

during time of a drought or catastrophe. This may be done only after

unanimous consent of Commission members.
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The Commission has assumed the responsibility for reimbursing the

Federal Government for costs of water-supply storage in multi-purpose

reservoirs constructed by the Federal Government in the Delaware River

Basin. Parties using waters from these reservoirs are required to pay

uniform rates for the water, thereby sharing in the costs. In this way,

the Commission can repay the cost of providing the water-storage

facilities. This procedure evolved from the flow restraints placed by

the 1954 Supreme Court Decree.

VI.A.6 DELAWARE RIVER FISHERIES RESOURCE OVERVIEW

Values of the physical and chemical parameters (i.e., salinity, tem-

perature, dissolved oxygen) which characterize the Delaware River

system range widely depending upon location. The aquatic biota of the

river and estuary are correspondlingly diverse, and throughout most of

the Delaware Basin waters, extremely productive. As a result, abrupt

and marked changes from ambient conditions, whether they are due to

unexpected natural shifts or introduced stress factors, can impart con-

siderable damage to the fisheries resource and limit its productivity.

VI.A.6(a) Problem Areas

The most significant problem area on the Delaware River is the D.O.

block in the estuarine region near Philadelphia (VI.A.3(b). The con-

tinued survival of the anadromous fish attempting to pass through this

region to spawn in swift, high quality waters upstream, or to move out
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to sea, is jeopardized by this D.O. sag.

Due to its commercial and game fish value, the American Shad has re-

ceived the most attention in relation to the dissolved oxygen quality

of the river.

Lethal values of D.O. range from 2.0 to 4.0 mg/l, depending on the

length of exposure and age of the shad. As shown in Table 6-10,

minimum D.O. levels during summer low-flow periods consistently drop

below these figures. Even the maximum values for summer conditions

at Paulsboro and Cherry Island fall within the lethal range. Whereas

lethal effects of low dissolved oxygen are readily apparent, the sub-

lethal effects (e.g., rapid gulping or refusal to eat) may act to

weaken or elevate the oxygen requirement of the fish leading to even-

tual mortality. Most of the values in Table 6-10 could be considered

as directly (lethal) or indirectly (sub-lethal or preventing

successful spawning) damaging to the shad moving through this area

during the summer. Though it should be recognized that these values

represent selected sample sites and not a homogeneous block, the

measurements in the middle of the channel and at a depth of 3 feet

probably reflect better than average conditions.

As discussed in IX.C.2, successful spawning and recruitment of the

American shad is largely determined by the relationship of the for-

mation and eventual dissipation of the pollution block to the
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temperature and flow cues for juvenile and adult migration. The adult

shad moving upstream in the early spring and the juveniles moving down-

stream in the late fall avoid the most severe period of the pollution

block. Those fish that do attempt passage through the sag during low-

flow conditions, however, suffer severe losses. Approximately 40 to

80 percent of the entire shad run has been unable to penetrate the

pollution black and migrate upriver (Massmann, 71). Data collected

in the last few years, though inconclusive due to high-flow conditions,

suggest that the D.O. sag has been shorter in duration and of lesser

magnitude. This possibly has allowed a greater percentage of shad to

pass upstream. A marked reduction in shad usage of the Brandywine

River, an alternative route for those fish blocked below Phila-

delphia, may support this contention but the reduction could also

be related to habitat problems on the Brandywine itself.

Especially hard hit are the "spent" adult shad attempting to return

to the sea in late July and August. Consequently, a negligible

amount of repeat spawning occurs in Delaware waters. In addition,

decreasing temperatures upstream can stimulate juvenile migration

downstream before the D.O. sag dissipates. A significant year-class

loss results. Figures 6-3 and 6-4 illustrate the magnitude and per-

sistence of the oxygen sag. Taking the 5.0 mg/l level as the limit

of possible sublethal and lethal effects, the spawning run through

the Chester region was effectively terminated in late April and

seaward migration was prevented until early December. The length of

any specific dissolved oxygen sag in 1971 can be similarly determined.
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Naturally, the actual impact of the sag on fish is directly related

to the real levels of sublethality and lethality that exist.

Lack of conclusive data, especially with respect to juvenile shad,

hinders establishment of these precise levels and the assessment of

the block's effect upon the Delaware's shad population.

The 40 to 50 miles stretch of badly polluted water in the Philadelphia

vicinity not only limits passage of the shad, but it curtails the

use of spawning grounds above Philadelphia by striped bass.

Similarly, oxygen deficient waters, which intermittently occur

throughout the Delaware basin, eliminate these reaches as suitable

habitat for resident as well as migratory fish species.

The river fishes migrating through or resident in the upper basin may

be confronted with a different type of problem. Abrupt and severe

water temperature fluctuations can destroy most or all of the estab-

lished populations. Upon release, bottom waters from upper basin

reservoirs have lowered water temperatures 100 to 150 F below ambient

conditions downstream. The problem is compounded when low stream flows

correspond to heat waves and force temperatures to soar above optimum

ranges for many of the resident fish, such as the rainbow trout

and smallmouth bass. Thus, the water temperature differential that

exists between the river and cold water releases is inflated. Large

cold-water discharges may affect the aquatic environment as far as 70
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miles downstream. A difference of 250 between the East Branch and

the West Branch, where water was flowing from Cannonsville dam, has

been observed. Thermal shock impacts vary with fish species as well

as with acclimation temperatures but a temperature differential of this

magnitude can be fatal to fish acclimated to the natural temperature

regime. The general instability of temperature and flow in the upper

basin, especially in the West Branch below Cannonsville Dam, tends to

simplify the natural ecosystem of these waters and hinder the estab-

lishment of a productive game fishery or an aquatic environment with

an adequate invertebrate population to support a game fishery.

Associated with the urban and industrial centers which characterize

the lower reaches of the river is the influx of industrial wastes

and heavy metals. Occasional loss into the river of hazardous

materials (i.e., halogenated hydrocarbons or acid) transported by

water carriers on the Delaware River system and the loss of oil, either

during transport, unloading, or piping, adds to the toxic load of the

river. Any of these substances in highly concentrated quantities are

lethal to most aquatic organisms. For this reason, many industries

discharging into the mainstream or tributaries of the Delaware River

have damaged or may damage fish and invertebrate populations.

Table 6-11, describing all major fish kills in the Delaware River Basin,

emphasizes the potential and real danger of industrial wastes to the

fish resource. Chemical, metal, and food industrial wastes are the
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major sources of contamination. Sewage and power plant effluent

have caused large kills as well. Only kills regarded as 'heavy'

by the fish kill summaries are incorporated in Table 6-11. Apparent-

ly the definition of a 'heavy' kill is based upon both the estimated

number of fish killed and the estimated proportion of game fish

effected.

Sources of pollution in Table 6-11 were only identified when the

cause was direct. Destruction of a particular food source which may

ultimately limit fish populations, disruptions in food web relation-

ships, or cumulative effects of toxins are not considered in the

determination of pollution-related fish kills. Similarly, secondary

pollutional effects, such as flavor-or-odor-causing loss to commercial

fisheries, are not assessed. Thus, while the fish kill information

supplied in Table 6-11 is useful in locating specific point sources

requiring effluent control, the more subtle effects of industrial waste

discharge and non-point source pollution are masked by a lack of more

detailed measurement and analysis techniques.

Because the Delaware Bay acts as an eventual sink for those heavy

metals, hazardous materials, and industrial wastes not incorporated

into the bottom sediment upstream, shellfish are especially suscepti-

ble to these wastes due to their ability to concentrate suspended

and dissolved materials and incorporate them into their body tissue.
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Table 6-11 MaJor Fish Kills in the Delaware Basin

ata LOstie latent Prelable Caue stilmated embeor 7I Relaive Lose
Killed C Forae

1/"06/2 Delaware liver near Evar s. Pa. 3 sils. 3 days Industrial wastes 14.876 60 0
2/4162 Delaware River near Luebervilte. Pa. 65 miles. 3 days Industrial Wastes 76,626 20 80
6/1/62 Delaware River near Surlington, N.J. 15 miles. S days Unknown cause 4000 107. 90%1
617/62 Delaware River near New Castle, Del. - ............... Unknown cause ..... 60Z
811682 Delaware River near Easton, Pa. ................ Unknown cause 8.100
9/6/62 Lackawanna River near Si pson. Pa. 3 miles. 7 days Industrial Wastes 70.62 201 80.
9/.3/62 Lehigh liver near Bethlehem, Pa. I mile. 3 days Industrial Wastes 16.000 G0 40

963 No data available

3/24/64 Lehigh River near Bethlehem. Pa. 2 miles. 4 days Chemical Industrial 2.000 40. 60
Woates

5/31/64 Delaware River near Eddy, Pa. 10 ailas. 3 days Unknown cause 30.O 507
7/22/44 V. Branch Delaware River near Walton. N.Y 3 Iles Food Industrial 7.300 n 987

Wastes
/-./64 Schuylkill River near Coeshohocken. ft. 4 milea. 3 days Unknown Cause 1.000 402 607
10118/64 Lehigh liver near Palmrton. Pa. 21 miles, 8 days Metal Industrial 29.756 27 727.

Wastes
1963

3118/63 Delware River nser Philadelphia. Pa. 3 silts, 1 day Unknown Cause ...... 70

196
4/16/66 Delaware Bay near Little Creek, Del. 8 miles. I day Combined Industrial .... .. 100
5/24/66 Delaware River near Paulsboro. Pa. I mite Wastes
5124/66 Delaware River near Paulsboro. Pa. 1 mile Unknown Cause 2,000 to 10t
8/30/66 Delawrs River near Gibbstown. N.J. I mile. 2 days Chemical rodustrial ----- 40

Wastes
9/2/66 Schuylkill River near Philadelphia. Pa. 3 sile., 7 days Power Plant Effluent 30.000 237 73n

1967

1013/67 Schuylkill liver near Conshohocken 4 miles. 3 days Netal Industrial 23.000 9n n1
Wastes

11 6/11/66 K. Branch Brandywine River near 3 miles, I day Metal Industrial 5.000 707 30
Cupola, Pa. . Wastes

6/22/68 E. Branch Brandywine River near S miles, I day Matal Industrial 3.100 01 307
Cupola, Pa. wastee

Iv69 0/31/69 V. breach Delaware River near Walton, P. 4 miles. 4 days Food Industrial 20,000 -
gWostes

1970 No major kills reported in Delaware Bast

1971 No major kills reported in Delaware gels

7130/72 V. Branch Little ushkill near Wind Gap, 2 miles, 3 days Seorale 7,262 S0L 30
Wind cap. Pa.

8/23/72 V. Drench Delaware tiver near %Walton. . .. 3 mite. I day Food Industrial 10.000 17. 99

sweet "Polltiomcaused Fisi Kl.," U.S. Department of Realth, Iducatift and Welfare, 19621970,
end "Iish Kill. Caused by Pollution." nviroenmental Protection Aency. 1970-1972.
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Direct evidence of contamination, however, exists principally with

municipal wastes. Several natural seed oyster beds north of Dunk's

Point, indicated in Figure 6-5, have been condemned because bacterial

coliform levels are too high. These beds are designated as seed beds

by law and thus would not be open to the production of market oysters

even if the bacterial coliform level was acceptable.

VI.A.6(b) Present and Potential Productivity

Fish and shellfish productivity parallels the existing water quality

conditions of the Delaware Basin waters. Three areas, reflecting

different levels of productivity are defined and characterized below.

The region above Trenton, inclusive of the tributaries, provides

good sport fishing. The productivity of these waters generally in-

creases upstream with a substantial improvement north of Easton. The

construction and operation of dams lacking fish passage facilities

on many of the tributaries has precluded the passage of anadromous

fish species and effectively reduced the amount of available spawning

habitat. In addition, marked temperature differentials in the

release waters of the New York State dams have diminished the carrying

capacity of the upper basin waters.

The fishery value of the Trenton to Chesapeake-Delaware Canal reach has

been virtually lost due to pollution. Bulkheading, dredging and filling
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operations have also significantly contributed to the decline of aquatic

habitat, especially marsh/wetland areas. Thus, the upper Delaware River

estuary no longer supports a balanced native population of fish. In fact,

Betz Environmental Company (1975) reports a loss of over 20 species of

fish between 1921 and 1968. Only populations of those few species with

high pollution tolerance (e.g., brown bullhead) have not been adversely

affected in this region.

The aquatic environment south of the Chesapeake-Delaware Canal to the

mouth of Delaware Bay is extremely productive. These nutrient rich

waters support a diverse array of finfish and shellfish industries in-

cluding resident and visitant fresh water, estuarine, migratory, and

marine species. The lower estuary and bay provide especially desirable

nursery and spawning conditions for many marine organisms. Major

commercial invertebrates include the oyster, hard clam, blue crab, and

lobster (Figure 6-5). The oyster industry, described more fully below

and in Chapter IX.H., is thriving once again following a disastrous

period of MSX infection in the late 1950's and low flow conditions in

the early 1960's. Hard clam populations have apparently declined in

recent years, especially in New Jersey waters. Harvest of the blue crab

has increased in the last few years, particularly in the upper estuary

near Stow Creek. The American lobster is harvested near the mouth of the

bay, though the extent and trends of its production in Delaware Bay have

not yet been determined. If any factor is limiting in the bay at present,

it is the high turbidity associated with tidal flux and river flushing.
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Quantifying present and potential productivity of most Delaware Basin

species in the forementioned regions, except possibly the American

shad and oysters, is difficult. Most standing crop estimates are based

on catch records or rotenone samples. The basin north of Easton is

basically underfished and, thus, catch records are not really indicative

of present and potential productivity. Short-term and seasonal movement

by fish, natural population trends and cycles, and catastrophic stress

factors (e.g., the hurricane Diane flooding in 1955 or industrial waste-

derived fish kills) complicate standing crop evaluation. Thus, a des-

cription of relative productivity, in conjunction with water quality

conditions and projections, is probably the key to an understanding of

the present and potential productivity of the Delaware Basin. For more

detailed delineation of the actual species diversity and pounds/acre

or man/day figures, the Biological Evaluation of the Delaware River

Estuary (Shuster, 1971), Tri-State Fishery Study (1962), and several

Bureau of Sport Fish and Wildlife reports (1971), among others, should be

consulted.

Shad and oyster data are historically more complete and are currently

drawing more detailed analyses. As mentioned above and in Chapter IX.C.2,

the shad decline is largely attributable to mainstem pollution and the

destruction of spawning grounds. The annual commercial catch of shad

has ranged between 50,000 to 500,000 pounds during the last fifty years

after dropping from approximately 19 million pounds to 500,000 pounds

between 1896 and 1920.
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In the river itself, which supports only one commercial shad fishery

at present, a population of approximately 100,000 shad attempt to spawn

each year. This figure is subject to large cyclic fluctuations, however,

as illustrated by the surprisingly heavy run in 1963 (1,000,000 shad).

It is conceivable that with the ultimate removal of the Philadelphia-

Camden pollution block and the return of spawning grounds in many of the

major tributaries through the addition of passage facilities to existing

dams, the river could support an annual shad run of 1,000,000 and

possibly 1.7 million during a particularly heavy run (Delaware River

Anadromous Fish Project). Such an increase would enhance the commercial

shad fishery significantly in both the bay and river.

The principal factors which have or do control oyster production in

Delaware Bay include management methods, disease, predation, and salinity.

All these factors, alone or in concert, have influenced permanent and

temporary changes in harvest. The impact of predation and salinity, and

the inter-relationship between these two variables, will be reviewed

thoroughly in Chapter IX.H.

Because the larva (spat) of the American oyster are planktonic for approx-

imately two weeks in the summer, the location of their eventual setting

on a hard, firm substrate (culch) is strongly influenced by the currents

and bottom topography. Natural oyster beds or reefs tend to be self-

sustaining with each year-class recruitment growing and reproducing on
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the bed and eventually adding to the culch. Unfortunately, the

hydrographic conditions which make these areas productive natural

oyster seed beds produce oysters of low marketability due to small

size and relatively poor meat quality. The commnon practice of trans-

planting seed oysters from the natural beds to leased waters in the

bay, where 1 to 2 years of growth produce high quality oysters, has

successfully eliminated this problem. The proximity of the natural

oyster beds and leased areas in New Jersey and Delaware is illus-

trated in Figure 6-5.

Obviously, success of future harvests is highly dependent on the

natural sets and culch development of previous oyster populations.

Consequently, non-productive seasons are perpetuated and recovery is

relatively slow. Lack of control of oyster and shell removal in the

late 1940's and early 1950's, after the switch to dredging with motor

powered boats, led to a marked reduction in the total area of the

natural beds. Restrictions preventing oystermen from removing more

than 15 percent of clean shells by volume (the rough cull law) and

State replacement of at least 40 percent of the shell lost each year

(either through direct return of Delaware Bay shells or buying addition-

al shells from Chesapeake Bay) have been major factors accelerating the

oyster industry comeback in recent years.

Compounding the oyster decline due to mismanagement, the MSX (Multi-

nucleate Sphere X) invasion in the late 1950's and drought conditions

in the early 1960's reduced the oyster harvest in Delaware waters to
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under 100,000 bushels. MSX, a protozoan parasitic oyster disease, first

appeared in the spring of 1957 and destroyed approximately 50 percent of

the seed oysters on planted grounds in New Jersey waters. The beds in

the vicinity of Egg Island suffered losses as high as 85 percent. Heavy

damage continued through 1959, declined through 1963, and reappeared in

1964. Though the epizootic disease did infect the upper bay beds, damage

was far less severe in these regions. It was later discovered that MSX

could not persist in waters with salinity greater than 15 ppt. Recent

evidence suggests that resistant strains of oysters have developed in the

bay. At the New Jersey Research Laboratory, none of the experimentally

imported stocks demonstrate the substantial resistance to MSX which

characterizes the present native seed stock (e.g., 60 percent loss of

James River oysters versus negligible damage to Delaware oysters, 1964).

Oyster production has ranged from a high of 3,500,000 bushels in 1929

to a low of 94,600 bushels in 1966. Last spring, however, more than

450,000 bushels of seed oysters were planted, originating from the upper

bay natural seed beds. Expanding sets and beds are evident even in the

southern seed beds below the 15 ppt isohaline. An ultimate harvest

rate of one bushel for each bushel of seed oysters planted is generally

attained in Delaware Bay. A stabilized 1,000,000 bushel/year harvest

figure probably can be realized in the Bay, especially with improved

management and harvest techniques and an increasing resistance to MSX

(the average production level was 935,000 bushels between 1932-1956).

Breeding of a more complete stock of resistant oysters, more efficient
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control of predation, and raft-culturing could raise this figure to the

1,500,000 bushel level (annual harvests averaged 1,400,000 bushels

between 1949 and 1956.

The overall productivity of other Delaware Basin fish and shellfish

fisheries will increase similarly following the re-establishment of

habitat defined by good physical characteristics. In the upper basin,

more balanced and consistent releases would add to the enhancement of

the river's fish as will more stringent restrictions on industrial

wastes throughout the basin. With pollution abatement, re-introduc-

tion of desirable native species lost in the upper estuary could further

elevate the productivity of these waters. In fact, there are several

species established in the tidal and freshwater tributaries that are

absent or extremely rate in the mainstem that would provide ideal re-

stocking sources. Seemingly, the momentum of man's adverse impact upon

the basin's resources is reversing such that the Delaware River system

may again command the excellent and unique fish and shellfish resource

it once possessed.
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VI.B. OBJECTIVES AND STANDARDS

A necessary first step in water quality management planning is the deter-

mination of economically, socially, and technologically feasible objec-

tives with which to guide the planning process. The next step is the

determination of specific water quality standards designed to achieve

these objectives. Existence of standards, however, is not enough

to insure that water quality goals and objectives are met. The last

step, then, is the development of specific programs, the success

of which is a direct reflection on the feasibility of the chosen ob-

jectives. In this section, the objectives, standards, and programs

mandated by the DRBC and Public Law 92-500 will be examined.

VI.B.l. DRBC OBJECTIVES AND STANDARDS

The objectives and standards of the DRBC with regard to water quality

management are listed in the Water Code of the Basin (Comprehensive

Plan). These objectives and standards will be evaluated in order to

delineate the differences between the existing regulations of the DRBC

Comprehensive Plan and what will become law when all the provisions of

Public Law 92-500 become operational.

The overall objective of the DRBC is to maintain and ehance the quality

of Delaware River Basin waters in a condition satisfactory for beneficial

uses. The specific beneficial uses that have been identified are as

follows: (1) agricultural, industrial, and public water supplies after
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reasonable treatment; (2) fish, wildlife and other aquatic life;

(3) recreation; (4) navigation; (5) controlled and regulated waste

assimilation to the extent that such use is compatible with other

uses; and (6) other such uses as may be provided by the Comprehensive

Plan.

With regard to high quality interstate waters, the DRBC has developed

the non-degradation objective. According to this objective, water quality

which is higher than that established by stream quality objectives will be

maintained in the higher quality state unless the Commission can be shown

that economic or social developments or the improvement of another water

body have greater precedence. Furthermore, the quality of tributary

streams must be maintained at a level at least equal to the receiving

water above the confluence with the tributary.

The DRBC standards consist of the specific water uses of all waters,

numerical water quality criteria designed to protect the identified

beneficial uses, and general waste discharge requirements. As mentioned

in VI.A.l(b). this information is listed in Appendix (1), water

uses for each stream in the Delaware Basin are identified in the Water

Code. The specific values of the water quality parameters which must be

complied with for protection of water uses with an adequate margin of

safety are also listed in the Water Code.

General waste discharge requirements limit substances in municipal,

industrial, and other discharges to those types and levels that will
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not preclude attainment of specific water uses. In accordance with

the above, concentrations o toxic substances shall not exceed values

above levels recommended for rejection by the United States Public

Health Service. Furthermore, the waters shall be substantially free

of unsightly or malodorous floating solids, sludge deposits, debris...

oil, scum and substances in concentrations or combinations which are

toxic or harmful to human, animal, plant, or aquatic life, or that

produce color, taste, odor of the water, or taint fish or shellfish

flesh.

Other important waste discharge standards are directed at minimum

treatment levels, provision of disinfection, allocation of capacity,

and combined sewers. According to the DRBC, all wastes must receive

a minimum of secondary treatment, regardless of receiving water stan-

dards. In addition, all wastes containing human excreta or path-

ogenic organisms must be effectively disinfected before discharge.

Whenever secondary treatment is inadequate to meet water quality ob-

jectives, greater treatment efficiency can be mandated by the DRBC

through equitable apportionment of assimilative capacity. It is in

this situation that the water quality models discussed in VI.A.2

prove valuable. Through the use of the models, the DRBC can determine

the allowable criteria.
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VI.B.2 DRBC PROGRAMS

Specific programs have been developed by the DRBC to meet their water

quality objectives and standards. The nature and timetable of these

programs, to a large extent, have been determined by existing instiV-

tutional arrangements and special problems characteristic of the

Delaware River Basin. The system designed for the city of Philadelphia

is an example of a regional program. The sewage treatment system de-

veloped (Resolution 73-5) for the area encompassing the Tocks Island

Lake Project and the Delaware Water Gap National Recreation Area is an

example of an areawide plan involving three states and six counties.

Salinity control, acid mine drainage control, and spill detection and

abatement are examples of special programs.

VI.B.3 APPLICATION OF PUBLIC LAW 92-500

Public law 92-500, the Federal Water Pollution Control Act ammendments

of 1972, establishes a phased system of objectives, standards, and programs

which become increasingly more stringent as the law'c ultimate goal is

reached. This section bill examine the future goals of PL-500. The

specific objectives of the Act are summarized below.

1. To eliminate the discharge of pollutants to navigable waters

by 1985;
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2. To provide water quality which protects and fosters propagation

of fish, shellfish and wildlife and allows recreation in and on

the water by 1983;

3. To prohibit discharge of toxic pollutants in toxic amounts;

4. To provide financial assistance to construct publicly owned

treatment systems;

5; To develop and implemenc area-wide waste treatment management

plans; and

6. To develop technology necessary to carry out these goals.

A comparison of the present and future objectives of PL 92-500 reveals

significant dfferences by 1985. Whereas the present law allows usage

of the stream's assimilative capacity for further waste treatment, the

ultimate goal of the law sets forth a final date (1985) for an end to

all pollution. However, it appears unlikely that this goal will be

reached by 1985 because of the inability of present day technology

to economically treat wastewaters to zero pollutant discharge levels.

At the present time, the law mandates the states to identify water

uses of streams, lakes, estuaries, bays and groundwater and to develop

water quality objectives to protect these water uses. In the future,

the concept of beneficial use protection through the application of
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stream quality criteria will be supplanted by certain treatment standards.

With regard to industrial point dischargers, the best practicable control

technology currently available, as defined by the EPA Administrator, must

be in operation by July 1, 1977. By July 1. 1983, such point source

dischargers must provide the best available technology economically

achievable. For municipal treatment facilities, secondary treatment must

be provided by July 1, 1977 and the best practicable waste treatment tech-

nology should be in operation by July 1, 1983. As a qualification to

the firmness of the deadlines, the EPA Administrator may modify the 1983

requirements if the discharger is treating his wastes to the fullest ex-

tent that his economic resources will allow and is progressing toward the

goal of zero pollutant discharge.

VI.B.3(c) The States

Each state's role in water quality management planning will be strength-

ened through the application of PL 92-500. The requirements of PL 92-500

require that each state develop its own schedule for planning and program

implementation to conform to the 1977 and 1983 deadlines (unless these

dat( are changed). Each state will need to develop a priority list of

projects which are consistent with both the water quality oajectives to

be attained and the availability of federal and state grants. In order

to do this, development of area-wide waste treatment plans under

Section 208 and basin waste treatment plans under Section 303 by the indi-

vidual states will be mandated.
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VI. B. 4 ENGINEERING COUSI]RATION$

The engineering aspects of both the standards and programs of the DRBC

and those of PL 92-500 offer interesting insights into the progress and

efficiency of waste treatment technology. In this regard, the engineer-

ing implications of secondary treatment, land disposal, chlorination,

urban runoff, engery resources and of the higher levels of treatment

mandated by PL 92-500 will be discussed.

As mentioned initially in VI.B.l, the DRBC Standards provide for pro-

vision of secondary treatment and chlorination in all cases, prohibi-

tion of combined sewers, and non-point source control. Considerable

ingenuity will be needed in order to satisfy these treatment goals.

The secondary treatment requirement indicates that, at a minimum,

biological treatment (an activated sludge plant or a good trickling

filt :r) or its equivalent will be needed. In order to achieve this

standard, larger, more efficient wastp treatment plants will be con-

structed. Smaller plants, in which s ipervision of operation is either

non-continuous or not at a sufficient level of competence, often have

diff culty achieving the desired biological treatment level. Oper-

atio.ally, the trickling filter will create fewer problems than acti-

vated sludge, although at a loss in treatment efficiency.

The question of disinfection of wastewater has of late been receiv ng

renewed scrutiny, particularly when the receiving water constitutei

VI-59



a source of municipal water supply. It was originally thought that the

utilizatiun of chlorine was sufficient in meeting the level of bacterial

kill believed necessary and was not otherwise harmful. Recently, there

has been the suggestion that there are compounds present in wastewater

which react with the chlorine to become potentially harmful to people

upon ingestion. Also, residual chlorine in discharged wastewater is

toxic to fish. It is, therefore, conceivable that, in the near future,

chlorine will not be permitted to be used for the disinfection of wastes

entering the Delaware basin. If this occurs, an alternative disin-

fectant will have to be found.

An additional concern about maintenance of high levels of treatment

efficiency occurs when a sewer system tributary combines stormflow

with municipal waste. The sudden flow increase may tax the capabil-

ity of the treatment system, and under DRBC rules, such increased

flows will not be permitted if they reduce the acceptable level of

treatment efficiency. Possible solutions to this problem are flow

retention basins or repairing leaking sewers.

Another problem area is created by the DRBC requirement that, during

dry weather, the settleable solids in the effluent be negligible. This

will require effective and consistent operation of the sedimentation

units that follow the biological treatment units. This additional

condition is not often achieved in conventional secondary treatment

plants. Industrial wastes, which constitute a potential overload
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or treatment problem to the treatment facilities will require flow

equalization or pretreatment in order to minimize their impact.

Non-point sources of wastes in the basin are related primarily to

agricultural activities and urban stormwater runoff. In the case of

agriculture, it is rarely economically feasible to discharge farm waste

into community sewer systems for treatment. In order to meet the goal

of no pollutant discharge, these wastes must be excluded from basin

waterways. Land disposal is an example of a potential disposal method.

Very few adequate facilities exist for urban stormwater runoff. Pos-

sible abatement measures include source controls, sewer separation,

periodic flushing of the system, collection system controls, in-line

storage, off-line storage, and removal, separation and change in the

state of waste stream contaminants.

VI.B.5 FINANCIAL IMPLICATIONS

The financial implications of the DRBC standards are that all commu-

nities in the Delaware River Basin will have to finance the construction

of plants required to conform to the 85 percent BOD removal requirement

and efficient removal of settleable solids and turbidity. It is antici-

pated, of course, that federal funding will be available at present

levels (i.e., 75 percent of eligible costs, supplemented by what state

funds may be available). In this way, the programs of the DRBC and
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L 92-500 are Inseparable, as the federal government will pay for a

substantial share of the construction costs. The availability of sub-

stantial grants usually reduces the tendency of local political consti-

tuencies to oppose federal directives; in this case, however, the fact

that operating costs engendered by the new technologies must be borne by

local entities* may produce concern. In addition, it is conceivable

that in this time of rising energy costs, projects already formulated

will have to establish their energy effectiveness as an element of justi-

fication for construction.

All industries which will connect to sewers will be required by EPA

regulations to pay allocated costs for construction and operation, as

well as those costs associated with pretreatment, when necessary.

Industries which dispose of their wastes separately from public

facilities will not have the benefit of the financing options of these

communities or their better borrowing rates.

While the costs of construction of point-source facilities to meet the

1977 and 1983 objectives appear to be eligible for grants, there is

considerable uncertainty as to whether the costs of controlling non-

point sources are eligible and, if-they are, what the priority for such

control might be. The answer to these questions will be based upon

administrative edicts of the EPk. The area most affected will be the

upstream rural anu agricultural portions of the basin in which the

majority of the non-point sources are located.

*Except in New York State where grants offset a portion of the operating

costs available.
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VIC. EFFECTS OF WATER QUALITY REQUIREMENTS UPON THE UPPER BASIN

In this section, the effects of present and future water quality re-

quir-ments on the Delaware River above Port Jervis without the Tocks

Island Dam will be examined.

VI.C.1 EXISTING

As discussed in VI.A.l(b), the present water quality of the East and

West Branches of the Delaware River and its mainstream from Hancock

to Port Jervis is generally excellent. However, the thermal regime of

waters below the major water supply eams indicates that abnormally high

temperatures can develop due to the tall outflows allowed. The ob-

jectives and standards which guide the development of water quality

programs in the area include those of the DRBC, the Department of

Environmmntal Conservation (DEC) of New York and the Department of

Environmental Resources (DER) of the Commonwealth of Pennsylvania.

DRBC objectives of standards have have been discussed previously in

VI.B.1. The objeclives and standards of the DER and the DEC for the

Delaware River essintially reflect those of the DRBC. It should be

noted again that in these multi-jurisdictional areas, the more

stringent standard applies.
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As evidenced by the general high quality of area waters, pollution

loads have had little overall effect, although in selected areas under

low-flow summer conditions, D.O. sags and fish kills have occurred.

The limited effect is primarily due to the low density of urbanization

and industrialization. Point sources (both municipal and industrial)

discharge both oxygen demanding waste and nutrients to the Delaware in

this region. The magnitude and distribution of point and non-point

source pollution is further defined in Chapter IX.A. (Eutrophication).

VI.C.2 FUTURE

The future water quality requirements for the upper basin have been

essentially set forth in VI.B.3, where it was shown that PL 92-500,

because of its stricter mandateswill guide water quality management.

The following sections will examine the effects of planned or deferr,!d

implt nentatlon of PL 92-500 upon the upper basin.

As the DRBC, the DEC and the DER all require secondary treatment

(85 percent BOD removal), the 1977 secondary treatment requirements for

municipal wastes and best practicable treatment currently available for

industrial wastes wilJ have little I npact on water quality.

Application of secondary treatment would eliminate some specific upper

basin probl ms. For instance, the D.O. sag which occurs during low-flow

summer periods on the West Branch below the sewage effluent outfalls of
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the Village of Walton and Stamford would be reduced in order to meet

water quality objectives for the West Branch of the Delaware. It would

also reduce fish kills near Walton th ough the control of local food-

industry wastes. A slight reduction Ln nutrient loads would occur too.

According to work done by Hydroscience, non-point sources contribute

the greatest amounts of nutrients to this reach. Therefore, very little

change in the eutrophic condition of Cannonsville Reservoir would be

expected. If New York City maintains its present schedule of cold

water releases, severe temperature fluctuations will continue to occur.

Although the impact of PL 92-500 on these thermal discharges is some-

what unclear, it is apparent that such conditions could be ameliorated

by a cooperative agreement between New York State, New York City,

the DRBC and the Delaware River Master. As discussed in VI.A.I(b). it's

doubtful such an agreement will be reached until the eutrophic con-

ditions in Cannonsville Reservoir are reduced.

Implementation of the 1983 requirements wo,'id require all treatment

plnts to be further upgraded from secondary treatment to best practi-

cable treatment. However, best practicable treatment has not been

defined as yet. It is safe to say though, that these treatment require-

ments would further decrease the input f BOD and nutr ents into upper

basin waters from point sources. Only light water quality changes

would be expected above 1977 levels,

VI-65

.. . . .. . . . . . . . . . . . . . ,



Compliance with the 1985 goal of eliminating pollutaru discharge to

navigable waters would result in further reduction in nutrient input

and some specific quality changes. For example, the eutrophic condition

of Cannonsville Roservoir prob.Lbly weuld decrease as the nutrient

suppLy of point and non-point sources reached background levels. Al-

tho h this process might take many years due to the recycling of

nuti ents between sediments nd overlying water, the frequency and

magn~tude of blooms would be expected to decrease.

Deferred implementation of PL 92-500 would result in a temporal dis-

placement of water quality improvements. From a technological view-

point, a deferral might allow k significant breakthrough to substan-

tially reduce the costs of best practicable and complete treatment.

Financially, the changing demands of our society might either increase

or decrease the funds earmarked for pollution control programs.

VI.C.3 EFFECTS UPON FISH AND WILDLIFE

In general, water pollution control standards to be imposed by PL 92-500

are advantageous to fish and shellfish populations throughout the Dela-

ware River system. The aquatic environment of the upper basin will not

be significantly altered by the implementation of these provisions, how-

ever, as it is characterized by excellent water quality already, wild-

li-e is also not expected te be altered significantly.
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Point-source control will eliminate any low dissolved oxygen areas

while slightly reducing the influx of nutrients to these waters.

Although fish productivity is related to nutrient addition (i.e.,

plankton and rooted aquatic vegetable growth), the control of point-

source discharge in the upper basin will not decrease the productivity

of these waters.

More significant nutrient loading is contributed by non-point sources.

Ultimate control of these sources, if possible at all, might lead to

a lowered carrying capacity of upper basin waters. It is conceivable,

however, that the natural background nutrient content leached from

upper basin soils is enough to maintain present aquatic fish and

invertebrate populations even with non-point source control. In fact,

the effect of nutrient influx from non-point sources is considerably

buffered already by nutrient trapping and eventual nutrient burial

in the New York reservoirs.
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VI.D. EFFECTS OF WATER QUALITY REQUIREMENTS UPON THE CONTIGUOUS AREA

In this section the effects of present and future water quality

requirements on the Delaware River between Port Jervis and East

Stroudsburg will be examined.

VI.D.1 EXISTING WATER QUALITY REQUIREMENTS

As shown in VI.A.2(b), the water quality of the Delaware River

between Tocks Island and Port Jervis is generally excellent. A

comparison of monthly water quality measurements with existing water

quality objectives indicates that these are being met. The other water

quality requirements for the area include secondary treatment for all

municipal waste treatment plants. According to the Tocks Island

Regional Environmental Study (Roy F. Weston, 1970), there are 28

existing sewage treatment facilities in the Tocks Island area. The

four major municipalities served are East Stroudsburg, Stroudsburg,

Newton and Port Jervis. As of 1970 they had a total treatment capacity

of 7.7 mgd. The balance of the treatment facilities serve "resorts,

camps, clubs and schools." These plants are smaller than municipal

plants, usually having capacities of less than 100,000 GPD, which,

"in most cases, are not providing adequate treatment." (Weston, 1970).

However, it's apparent that the assimilative capacity of the Delaware

River is able to overcome these insufficiently treated wastes.
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VI.D.2 FUTURE WATER QUALITY REQUIREMENTS

The future water quality requirements for the contiguous area will

depend on future population growth caused by full use of the Delaware

Water Gap National Recreation Area (DWGNRA). Enlargement of sewage

treatment facilities will be considered and the consequent effect

on water quality will be discussed.

VI.D.2(a) DWGNRA Without Tocks Island

The following assumptions have beet applied in order that a regional

sewage treatment plan in the contiguous area with the DWGNRA and a

free flowing river can be evaluated.

The DWGNRA with a free flowing river could attract from 2,000,000

visitors a year to 4,000,000 visitors a year, depending on its facility

mix and visitor control methods.

The Recreation Area is expected to provide two months of low off-season

(December through January) visitation, four months of average off-season

(February through March, October through November) visitation, and six

months of peak season (April through September) visitation. The major-

ity (about 70%) of the population will visit the DWGNRA on weekends.
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The overnight facilities will attract roughly 5% of the visitors dur-

ing the weekends of the viable ten month season (excluding two months of

low off-season visitation).

Day use visitors will utilize a maximum of 30 gallons/person/day and day-

night use visitors a maximum of 50 gallons/person/day.

THE DWGNRA without TILP will consist of dispersed recreational areas,

each area offering a point of attraction.

The Delaware Water Gap National Recreation Area is expected to have a

minimum yearly visitation of 2,000,000 visitors. During peak weekend

days, 20,417 visitors (Table 6-12) are expected to pass through the

recreation area. Since the park is not primarily water oriented, the

park visitors are expected to orient toward hiking, canoeing, sight-

seeing, camping, etc., all of which will decentralize visitation. The

dispersion of visitors among the many recreation areas (Chapter XVIII)

is, therefore, expected to be widespread.

Overnight users are expected to reach a maximum population of 1,021

campers per peak weekend day, at the annual 2,000,000 visitation level.

These park users will be concentrated in the planned camping areas, all

of which are expected to contain the proper sanitary facilities. Camp-

ing areas can be located at the discretion of the NPS to facilitate easy

sanitary disposal. This may mean locating camping facilities within

V
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the proximity of established treatment facilities.

Based on maximum usage of thirty gallons per day per visitor, peak

day visitor loads will result in daily sewerage of 612,510 gallons

(Table 6-12). Peak season campers are expected to contribute an

additional 20 gallons/person/day yielding an additional 20,420 GPD.

The day-night recreational sewera, e volume for the peak season

(2,000,000 annual visitation leve s) is expected to be 632,930 GPD.

The maximum of 4,000,000 visitors per year will double daily peak

season visitation to 40, 8 3 3 on weekend days. As can be seen from

Table 6-12, total sewerage levels will have a maximum value of

1,265,830 (1.27 MGD). Off-season loads may reach 678,130 GPD.

The TIRES study estimated the peak seasonal TIRES area population

(including parts of Pike and Monroe Counties in Pennsylvania,

Sussex and Warren Counties in New Jersey, and Orange County in New

York) at 248,900 in 1970 and projected a peak seasonal population level

of 429,300 for 1980, as noted in the following table:
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Table 6-13 TIRES Peak Seasdnal Population Projections

TIRES POPULATION TIRES POPULATION PROJECTION*
WITHIN COUNTY 1970 1980 1990

Pike 32,300 56,400 95,300

Monroe 95,100 159,800 254,400

Orange 25,300 34,000 41.400

Sussex 93,100 149,000 221,800

Warren 13,100 30,100 51,500

Total 248,900 t29,300 664,400

*The population pro ections do not include DWGNRA populations.

On the basis of the above, Weston and Associates then applied a multi-

plier of 100 gallons per day to the population figures to achieve

a figure of "Peak Season Average Daily Wastewater Flow Projections".

TI! 5-county 1970 projection is 24.8 MGD, which is expected to increase

to 43.1 MGD in 1980 and finally reach 66.6 MGD in 1990 (differences

between flow projections and population projections are due to

roundings in calculationsl

More recent estimates for the TIRES study area are not available. liow-

ever, total county resident populations (1970 census) are somewhat lower

than TIRES resident projections within the TIRES area. Utilizing the
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somewhat higher TIRES peak seasonal populatior figures and the

recreational wastewater volumes provided in Table 6-12 for 2,000,000

and 4,000,000 visitors, it can be seen in the following table that the

recreational sewerage loads represent a small percentage of the overall

sewerage loads.

Talbe 6-14 DWGNRA Recreation Sewerage Loads for Six Month Peak Season*

DWGNRA'S % of Overall Load
TIRES Estimates of 2,000,000 4,000,000

Overall Sewerage Loads Yearly Visitors Yearly Visitors

1970 - 24.8 MGD 2.6% 5.1%

1980 - 43.1 MGD 1.5% 2.9%

1990 - 66.6 MCD 1.0% 1.9Z

*From Table 6-12

Considering the phasing of the park, the 2,000,000 visitor level should

not be reac ted until 1980. At that time, the peak season will contribute

pproxiuatelv 1.5 % of the projected sewerage load, Properly phased, the

peak yearly assumption of 4,000,000 visitors would most likely be reached

ln 1985 to 1990. At that time, the Lncreasing population, which would

be greater than the additional recreation population load, will have
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oriented growtb toward recreational support. Maximum visitation would

add 1.9% to the 1990 sewerage loads.

As the previous analysis indicates, the activities of visitors using

the facilities of DWGNRA will not contribute signifcantly to the amount

of sewage effluent entering the free-flowing river or its tributaries.

Accordingly, the major effects on water quality will stem from the

mandates of PL 92-500 and increased growth. If the goals and require-

ments of PL 92-500 are met as scheduled, there should be no water

quality degradation due to increased sewage discharge. In fact, water

quality should improve as pollutant discharges are eliminated. Although

no pollutant discharge is not feasible in all areas, it appears that the

availability of sufficient land for disposal of chlorinated secondary

effluent (Kardos and Sapper, 1973), makes no pollutant discharge parti-

cularly feasible in this area.

In no case should water quality objectives be exceeded as existing

regulations are sufficient to force treatment plants to upgrade in

order to reduce pollutant discharge to such water quality limited

segments.

Existing treatment plants are presently capable of incorporating the in-

creased recreational sewerage load into the current daily flows.

East Stroudsburg and Newton plants are the only plants slightly ex-

ceeding design capacities (table 22-131).
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The seasonality of the recreational visitors will not allow the

establishment of large treatment facilities for recreational sewerage

alone due to the biological process. However, small (100,000 GPD)

plants operating on the chemical treatment process and portable units

will be maintained by the NPS to handle the recreational population

away from a township. This approach is strengthened considering the

likely dispersion of visitors throughout the DWGNRA area due to the

lack of a central focus point (TILP).

VI.D.3 EFFECT UPON THE FISHERIES

An influx of two to four million visitors/year will add considerable

pressure to the existing aquatic environment. The mainstem between

Port Jervis and East Stroudsburg is underfished at present. With

DWGNRA, fishing pressure conceivably could alter the natural composition

of the river as it becomes readily accessible. The activities associa-

ted with DWGNRA, however, are land oriented and direct adverse impact

upon the river fishery is unlikely.

The Delware tributaries, which can be rapidly altered by introduced

stress factors, will be vulnerable to degradation due to the potential

prevalence of trails and campsites. Though it is difficult to predict

the exact impact of four million people, it is clear that the manifesta-

tions of camping water usage (e.g., garbage) will not be aesthetically

or biologically beneficial. The input of sewage, if not effectively
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controlled, may further degrade the natural aquatic environment of the

tributaries and mainstream. Fishing pressure is not expected to exceed

resource supply, but monitoring the relationship between recreational

use and fish trends in the streams is advisable. The establishment of

a put-and-take fishery facility within the DWGNRA could provide addi-

tional sport fishing opportunities if stocking is considered necessary

and/or desirable.
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VIE. EFFECTS OF DOWNSTREAM WATER QUALITY REQUIREMENTS

Differences between existing and future downstream requirements will

be examined in this section. The water quality changes expected

from these future requirements will be generally outlined.

VI.E.l EXISTING

As shown in VI.A.3(b), the quality of water in the downstream reach

varies from very good at the Delaware Water Gap to extremely poor in

the estuary betwen Philadelphia and Marcus Point. The present water

quality requirement for dischargers into the downstream reach depends

on the location of the discharger.

In DRBC Zone 1, the reach between Tocks Island and Trenton, all dis-

chargers must meet the secondary treatment requirements of 85% BOD

removal. In Zones 2-5, DRBC regulations call for somewhat higher

efficiencies depending on the carbonaceous oxygen demand (CBOD)

assimilative capacity of the particular segment. Municipal and in-

dustrial sources are the prime dischargers although non-point sources

amounted to about 22% of the total discharge.
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Although the DRBC has set the above treatment requirements, not all

of the dischargers to the Delaware River are presently meeting them.

For instance, the city of Philadelphia is expected to comply with

DRBC regulations by 1979 or 1980. Control of Philadelphia sewage

is extremely important as it contributes about 45 percent of all

organic pollutants discharged into the estuary. The program for the

Philadelphia area was developed and financed by the City. The DRBC

provided approval through their powers to determine the compatability

of new programs with existing facilities, the water code, duly

adopted regional plans, and future pollution control or water

quality enhancing projects. The DRBC has a limited funding capacity

and must rely on the federal government to grant municipalities the

funds necessary for pollution control.

The DRBC also has a two-pronged program for the emergency alerting of

water users and the emergency abatement of accidental pollution

(spills). The alert system connects the Commission, water users

and Federal, state and local organizations via telephone linkage.
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It is also being extended to the sources (industries, pipeline

companies, water and wastewater treatment operators and marina operators).

The abatement system consists of 24-hour emergency clean-up teams whose

costs are paid for by the discharger.

Because the estuarine waters in DRBC Water Quality Zones 2 and 3 are

used for public water supply, the DRBC has established certain water

quality objectives to protect the water quality. The standards in each

zone for chlorides are as follows: (1) maximum 15-day mean of 50 mg/l

in Zone 2, (2) maximum of 200 mg/l in Zone 3, and (3) maximum of

250 mg/l at R.M. 92.7, which is just above the mouth of the Schuylkill

River. A recent study for the DRBC outlined the effects of flow

changes at Trenton on compliance with these water quality objectives.

These are summarized in the following table. As noted in Table 6-15

the current DRBC flow objective at Trenton is 3000 cfs. It should be

noted that the BOD removal requirements for the various water quality

zones were determined by using a Delaware R i--r estuary model with a

flow set at 3000 cfs. At lower flow rates and the prescribed levels

of treatment, violations of water quality objectives can be expected.

VI.E.2 FUTURE

The future water quality requirements mandated by PL 92-500 will have

a substantial effect on the treatment required by downstream dischargers.

Initially, the 1977 requirement will have little effect on the
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dischargers as all effluents within the DRBC zones must presently comply

with at least secondary treatment standards. Full compliance with the

present standards will result in water quality improvements, including

substantial reductions in fecal coliforms and BOD levels in the estuary.

Lesser reductions in nutrients and toxic materials are expected.

Dissolved oxygen concentrations will improve in the estuary, however,

recent work by the U.S. EPA indicate the D.O. improvements will not be as

great as originally expected due to the effect of nitrogenous oxygen demand

(NOD). Ninety-six percent BOD removal and 50 percent NOD removal would

enable a 2.0 mg/l D.O. concentration in the estuary to be met at all times.

Significant reductions in heavy metals and other toxic materials are also

expected.

On time implementation of the 1983 standards of best practicable waste

treatment technology economically achievable for industrial dischargers

would force significant changes to occur. Although best practicable waste

treatment technology for municipal waste treatment plants is not well

defined in this area, future effluent requirements may include reductions

in nitrogenous oxygen demand loadings. Nutrient reductions may also be

expected. As mentioned in VI.B.4, the industrial waste treatment require-

ments will force industries to either pretreat and discharge to municipal

treatment plants or construct their own waste treatment plants. When

1983 criteria are met, a significant improvement in the D.O. sag in the

Philadelphia-Camden area will result.
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Compliance with 1985 goals would increase the D.O. level above that

contemplated above. However, stormwater dischargers, benthic oxygen

demand created by sludge deposits built up throughout the years and

inputs of organic materials from tributary streams must be reduced in

order to maintain a minimum D.O. concentration of 4.0 mg/l.

Deferred implementation of the 1983 and 1985 standards and goals would

result in significant deferred benefits and increased costs. Deferred

implementation of the 1977 standard would have no effect as the DRBC

and the states already require at least 85 percent BOD removal.

Deferred implementation of the 1983 standards would result in an accrual

of benefits to those industries and municipalities which could utilize

funds presently earmarked for water pollution control efforts for other

purposes. Significant expense to the commercial and re-

creational f1shery due to the reduction in fish production would con-

tinue to occur. The effects of the zero pollutant discharge provision

(1985 goal) deferral would depend upon the degree of treatment mandated

by the 1983 standards.

VI.E.3 EFFECTS UPON FISH AND WILDLIFE

Though scheduling may be unclear, in the long-run PL 92-500 will def-

initely enhance the aquatic biota in the downstream and estuarine reaches

of the basin. Most notably, ultimate elevation of the minimum DO con-

centration to the 4.0-5.0 mg/l range would have marked beneficial effects
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upon the river's fish, particularly between Trenton and the Chesapeake-

Delaware Canal (VI.A.6(b)). Substantial decreases in heavy metals and

toxic materials will virtually eliminate the threat of these wastes to

aquatic life. Leaching of bottom sediments and the commercial inverte-

brate's capacity for concentrating suspended and dissolved material,

however, will extend the caution with toxic loads in these organisms

long after PL 92-500 is implemented. Marked reductions in fecal

coliforms could reopen the condemned oyster beds north of Dunk's Point

to harvest of market oysters, though these beds are not and probably

will not be used for this purpose (VI.A.6(b)). Similarly, the trib-

utaries feeding into the bay may once again support marketable oyster

populations.

Delaware Bay is extremely productive partly because it receives most

of the basin's nutrient load. Though it is reasonable to assume a

large reduction in total nutrient input to the bay as a result of

PL 92-500, man's nutrient contribution will still be significant.

The impact of any nutrient loss would be dependent upon the natural

background levels and the limitations turbidity imposes upon produc-

tivity. At any rate, it is likely that Delaware Bay waters will

receive a sufficiently rich natural nutrient loading rate to sustain

present productivity levels.
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APPENDIX A

DELAWARE RIVER BASIN COMMISSION
BASIN REGULATIONS- WATER QUALITY

Administering Agency: Delaware River Basin Commission
P.O. Box 360
Trenton, N.J. 08603

PART I - GENERAL; DEFINITIONS; (6) "Water uses" means the protected uses prescribed by
COOPERATION the Standards, and without limitation thereto:

a. "Agricultural use" includes water used for livestock
Article 1.1 and for irrigation;

b. "Industrial use" includes water for processing and
General; Definitions cooling;

Section 1-1) General c. "Public water supplies" include water suitable for
(I) Effect of the Comprehensive Plan. The Comprehen. drinking purposes and for other domestic, industrial,

sive Plan prescribes standards which govern the review of municipal or institutional uses;
proposed new projects and action by the Commission to d. "Wildlife" includes all undomesticated animals and
control and abate pollution with respect to existing fowl;
facilities. Section X of the Comprehensive Plan, Water e. "Fish and other aquatic life" include all species of
Quality Standards for the Delaware River Basin, adopted resident, anadromous, and catadromous fish, shellfish, and
April 26, 1967, sets forth these water quality standards. other aquatic biota;

f. "Recreation" includes all water-contact sports.
(2) Project Review. The process by which the Commis. (7) "Unregulated streams" means streams where the

slor, will include projects in the Conmprhensive Man and quantity or flow, including its distribution in time or place,
review and screen proposed projects to determine their are not significantly altered by the activities of works of
compatibility with the Plan is set forth in the Commission's man.
Administrative Manual (Part II) - RULES OF PRACTICE (8) "Regulated streams" are streams where the quantity
AND PROCEDURE. of flow, including its distribution in time or place, are

altered by the activities or works of man.
(3) Control and Abatement. These Regulations are

adopted, pursuant to Article 5 and Section 14.2 of the (9) Additional definitions. See Section 1.5 of Part i and
Compact, to implement the cited Water Quality Standards. Article 3 of Part Ill of these Regulations and Section 1.2 of
Where applicable state standards require higher quality the Compact.
water than these Standards and Regulations, state standards
will be controlling. Article 1-2

Section 1-1.2 Definitions. For the purpose of these Interstate Cooperation
Regulations and for interpretation and application of the
Comprehensive Plan, unless the context otherwise requires:

(I) "Standards" means Section X of the Comprehensive Section 1-2.1 Administrative Agreements. To avoid un-
Plan as added by Resolution 67-7, dated April 26, 1%7 necessary duplication and achieve maximum efficiency,
(and reproduced in Part If hereof). signatory agencies to the Delaware River Basin Compact

(2) "Pollution" means the introduction into waters of concerned with pollution control will be utilized to the
the Basin of substances or properties which impair the uses maximum practical extent in enforcing these Regulations.
specified in the Comprehensive Plan. To that end, the Executive Director is authorized to enter

(3) "Effluent quality requirements" mean the require- into cooperative administrative apeements with these
ments relating to effluents which are prescribed by the agencies.
Standards or by these Regulations.

(4) "Waste assimilation" means the chemical, physical, Section 1-2.2 Additional State Requirements. Any of the
and biological process resulting when waste substances or signatory States may impose standards, including water
properties are introduced into Basin waters. quality criteria and effluent quality requirements, with

(5) "Waste assimilative capacity" means the measure of respect to waste discharges within its jurisdiction in exs
a stream's capacity for waste assimilation without impair- of those provided by the Comprehensive Plan and them
ment of the uses designated by the Standards. Regulations.
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STATE WATER LAWS

PART II - COMPREHENSIVE PLAN, materials, suspended matter which will settle to form
SECTION X. WATER QUALITY STANDARDS sludge, tdxic substances, or substances or organisms that

FOR THE DELAWARE RIVER BASIN produce color, taste, odor of the water, or taint fish or
shellfish flesh.

Article 2.1 (5) Allocation of clapcity. Where necessary to meet the
stream quality objectives, the waste assimilative capacity of

Besinwide the receiving waters shall be allocated in accordance with
Section 2-LI Water Uses the doctrine of equitable apportionment.

(I) Uses paramount. Water uses shall be paramount in
determining stream quality objectives which, in turn, shall Section 2.1.4 Other Considerations
be the basis for determining effluent quality requirements. (1) Combined sewe Any new facility or project

(2) Uses to be protected. The quality of Basin waters combining sanitary or industrial waste with stormwater
shall be maintained in a safe and satisfactory condition for drainage which would have a substantial effect on the
the following uses: (a) agricultural, industrial, and public quality of waters of the Basin shall not be permitted,
water supplies after reasotiable treatment, except where whether or not any such project or facility discharges into
natural salinity precludes such uses; (b) wildlife, fish and an existing combined system.
other aquatic life; (c) recreation; (d) navigation; (C) authorized representatives. shall have access, at reasonable
controlled and regulated waste assimilation to the extent hours, to observe and inspect waste treatment facilities and
that such use is compatible with other uses; and (f) such to collect samples for analyses. Upon written request, waste
other uses as may be provided by the Comprehensive Plan. treatment facility operation reports shall be submitted to
Section 2-1.2 Stream Quality Objectives the Commission.

(1) Limits. The waters of the Basin shall not contain (3) Zones. The Delaware River and Bay and their
substances attributable to municipal, industrial, or other tributaries may be divided into zones which will facilitate
discharges in concentrations or amounts sufficient to the management of surface and underground water quality.
preclude the specified water uses to be protected. Within (4) Streamflow. Numerical stream quality objectives are
this requirement, the waters shall be substantially free from based on a minimum consecutive 7-day flow with a I0-year
unsightly or malodorous nuisances due to floating solids, recurrence interval.
sludge deposits, debris, oil, scum, substances in concentra.
tions or combinations which are toxic or harmful to Section 2-1.5 Definitions
human, animal, plant, or aquatic life, or that produce color, (I) Biochemical oxygen demand. Biochemical oxygen
taste, odor of the water, or taint fish or shellfish flesh. In demand as determined under standard laboratory proce-
no case shall concentrations of substances exceed those dures for 5 days at 20 degrees C.
values given for rejection of water supplies in the United (2) Carbonaceous oxygen demmnd. That part of the
States Public Health Service Drinking Water Standards. ultimate oxygen demand associated with biochemical

(2) Nondegradation of Interstate Waters. It is the policy oxidation of carbonaceous, as distinct from nitrogenous,
of the Commission to maintain the quality of interstate material.
waters, where existing quality is better than the established (3) Effective disinfection. The destruction of pathogenic
stream quality objectives, unless it can be affirmatively organisms in such manner and under such controls as shall
demonstrated to the Commission that such change is be prescribed by Commission regulations.
justifiable as a result of necessary economic or social (4) Secondary treatment. The removal of practically all
development or to improve significantly another body of suspended solids at all times and the reduction of the
water. In implementing this policy, the Commission will biochendcal oxygen demand by at least 85 percent, and
require the highest degree of waste treatment determined to may include the in-plant control of industrial wastes as
be practicable. No change will be considered which would prescribed by the Commission.
be injurious to any designated present or future use. In the (5) River mile. The distance, in statute miles, of a
implementation of this policy, the Secretary of the Interior location or item measured from "mile zero."
will be kept advised and will be provided with such a. Delaware Bay and River. Mile zero is located at the
information as he will need to discharge his responsibilities intersection of the centedine of the navigation channel and
under the Federal Water Pollution Control Act. a line between the Cape May Light and the tip of Cape

Section 2- 1. 3 Effluent Quality Requirements Henlopen. Distances from mile zero are measured essential-

(1) Minimum treatment. All wastes shall receive a ly along the centedine of the navigation channel up to the

minimum of secondary treatment, regardless of the stated TrentonMorrisville Toll Bridge (R. M. 133.4) and above

stream quality objective, that point along the State boundary line as shown on

(2) Disinfection. Wastes (exclusive of stormwater by. published quadrangle maps of the United States Geologicld
pass) containing human excreta or disease producing Survey.o taini ng lb eb. TWbutares Mile zero is located at the intersection of
organisms shall be effectively disinfected before being the centedine of the tributary and a line joining the
discharged into surface bodies of water, opposite banks at its mouth. Distances from mile zero we

(3) Public safety. Effluents shall not create a menace to measured along the centerine of the tributary.
public health or safety at the point of discharge.

(4) Limits. Discharges shall not contain more than Section 2.1.6 App&lcaion. This Article shall apply to al
negligible amounts of debris, oil, scum or other floating surface waters of the Delaware River Bn.
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Article 2.2 tributary of Clove Brook extending Imomn its source ill New
York to its mouth in New Jersey at R.M. 0.7 on the

interstate Streams Nontidal unnamed tributary of(Clove Brook.

Section 2-2.1 Application. This Article shall apply to the (11) Z,, Cl is that part of the Christina River
interstate nontidal streams of the Delaware River Basin. extending twin its sourc in Pennsylvania to the head of

tidcwater at R.M. 16.3 at the outlet of Smalley's Pond-in
Section 2.2.2 Descriptiom. The intcrstate nontidal streams Delaware.
of the Delaware River Basin are those rivers, lakes, and (1 2) Z7oe C2 is West Branch Christina River extending
other waters that flow across or form a part of state fro,, its source in Maryland to its mouth on life Christina
boundaries. The interstate waters are further classified as River in Delaware at R.M. 25.7. Persininoi Run extending
follows: front its source in Maryland to its mouth on the West

(I) Zone IA is that part of the Delaware River extend- Branch Christina River in Delaware at R.M. 0.8; and East
ing from the confluence of the East and West Branches of Branch (hristina River extending front its source in
the Delaware River at Hancock, New York, R.M. (River Pennsylvania to its mouthl on the Christina River in
Mile) 330.7, to the U.S. Route 106 bridge at Narrowsburg, Delaware at R.M. 30.2
New York, R.M. 289.9. (13) Zone C3 is White Clay Creek extending from its

(2) Zone lB is that part of the Delaware River extending source in Pennsylvania to R.M. 14.7 at the Pennsylvania-
from the U.S. Route 106 bridge at Narrowsburg, New Delaware State line.
York, R.M. 289.9, to the U.S. Routes 6 and 209 bridge at (14) Zone C4 is that part ol'Whitc Clay Creek extending
Port Jervis. New York, R.M. 254.75. from R.M. 14.7 at the Pennsylvania-Dclaware State line to

(3) Zone IC is that part of the Delaware River extending its mouth on the Christina River in Delaware at R.M. 10.0.
from the U.S. Routes 6 and 209 bridge at Port Jervis, New (15) Zone C5 is that part of Red Clay Creek extending
York, R.M. 254.75, to Tocks Island Dam, R.M. 217.0 from the conllucncc ot tie iLast and West Branches of Red
(proposed axis of dam). Clay Creek in Pennsylvania at R.M. 13.4 to R.M. 12.6, at

(4) Zone ID is that part of the Delawafe River extend. the Pennsylvania-Delaware State line; and West Branch Red
ing from Tocks Island Dam, R.M. 217.0 (proposed axis of Clay Creek extending from its source to its mouth on Red

dam), to R.M. 185.0, above Easton, Pennsylvania. Clay Creek at R.M. 13.4.

(5) Zone IE is that part of the Delaware River extending ( 16) Zone C6 is that part of Red Clay Creek extending
from R.M. 185.0. above Easton. Pennsylvania, to the head from R.M. 12.6 at the Pennsylvania-Delaware State line to
of tidewater at Trenton, New Jersey, R.M. 133.4 (Trenton- its mouth on White Clay Creek in Delaware at R.M. 2.6.
Morrisville Toli Bridge). (I -) Zone C7 is that part of Braiidy wine Creck extend-

(6) Zone E is East Branch Delaware River extending ing from the confluence of the East and West Branches of
from its source in the town of Roxbury, Delaware County, Brandywine Creek in Pennsylvania at R.M. 20.0 to the head
New York, to its mouth at Hancock, New York, at R.M. of tidewater at R.M. 2.0 at the Market Street Bridge in
330.7 on the Delaware River. Wilmington, Delaware; and West Branch Brandywine Creek

(7) Zone WI is West Branch Delaware River extending extending from its source to its mouth on Brandywine
from its source in the town of Jefferson, Schoharie County, Creek at R.M. 20.0.
New York, to its mouth at Hancock, New York, at R.M. (18) Zone C8 is Naaman Creek extending from its
330.71 on the Delaware River. source in Pennsylvania to the head of tidewater in

(8) Zone W2 is Sand Pond Creek extending from R.M. Delaware.
1.8 at the confluence of Sherman Creek and Starboard Section 22.3 Water Uses to be Protected. The quality of
Creek in Pennsylvania to its mouth in New York at R.M. interstate nontidal waters shall be maintained in a safe and
10. 1 on the West Branch Delaware River; Cat Hollow Brook satisfactory condition for the uses specitied in Column 2 of
extending from its source in New York to its mouth in able 1i-. The following designations apply to that
Pennsylvania at R.M. 1.05 on Sand Pond Creek; Sherman colmn:
Creek in Pennsylvania extending from its source to its column:
mouth at R.M. 1.8 on Sand Pond Creek; an unnamed A. Agricultural, industrial, and public water supplies
tributary of Sherman Creek extending from its source in at reasnabe teaent
New York to its mouth in Pennsylvania at R.M. 1.6 on B. ildlife, m aicea
Sherman Creek; and Starboard Creek extending from its game fish and other aquatic life.
source in Lake Oquaga in New York to its mouth in C. Maintenance and propagation of trout.Penyvai tR..18 o adPond Creek. D. Spawning and nursery habitat for anadromous fish.
Pennsylvania at R.M. 1.81 on Sand PnCre.E. Passage of anadromous fish.

(9) Zone NJ is that part of the Neversnk River F. Recreation.
extending from R.M. 0.5 at its confluence with Clove
Brook to its mouth on the Delaware River at R.M. 253.64. Section 2-2.4 Stream OQality Objectives. The stream

(10) Zone N2 is Clove Brook extending from its source quality objectives of the interstate nontidal waters shall be
in Steeny Kill Lake in New Jersey to its mouth in New those specified in Column 3 of Table Il-I. The follow.
York at R.M. 0.5 on the Neversink River; an unnamed ing designations apply to that column:
tributary of Clove Brook extending from its source in New A. Dissolved oxygen.
York to its mouth in New Jersey at R.M. 1.0 on Clove I. Not less than 5.0 &mg/I at any time.
Brook; and an unnamed tributary to the above unnamed 2. Not less than 4.0mg/I at any time.
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B. Temperature. 1. Radioactivity.-
1. Not to exceed rive degrees F rise above natural alpha emitters - not to exceed 3 pc/ I (picocuries per

temperature until stream temperature reaches 70 degrees F: liter);
natural temperature will prevail above~ 70 degrees F. beta emitters - not to exceed 1.000 pc/I1.

2.*Not to exceed 5 degrees F' rise above natural J. Turbidity - not to exceed the natural background by
temperature until stream temperature reaches 87 degrees F. 10 units or a maximum of 25 units. whichever is lean,
except in heat dissipation areas which may be designated by except following precipitation; increases not to be attri-
the Commission; natural tcemperature will prevail above 87 butable to industrial waste discharges.
degrees F. except in designated heat dissipation areas. K. Fecal cobtform - not to exceed 200 per 100

C. pH milliliters as a geometric mean, samples shall be taken at
I. Between 6.0 and 8.5. such frequecncy and location as to permit valid interpre-
2. Between 6.5 and 8.5. tation.

D. lieols.-nt t exeed0.05 m/l.Scni.rn 2-2.5 Effluent, Quality Requirements. The effuent
D. Penos -not o ecee 0.05 mll.quality requirements interstahc nontidal waters shall be

E. Threshold odor iin~iber not to exceed 24 at 60 those specified in Column 4 of Table 11-1. The follow.
degrees C. ing designations shall apply to that column:

F. Synthetic detergcnts (M.B.A.S.) - not to exceed 0.5 A. All discharges shall meet the effuent quality require-
mg/I. ments of Article 2-1. The carbonaceous oxygen demand

from an outfall (exclusive of stormwater bypass) shall notG. Fluorides -. not to exceed 1.0 mg/I1. exceed that assigned by the Commission to maintain stream
HE. Alkalinity - not less than 20 ms/I. quality objectives.

TABLE 11.1
Water Quality Standards for Interstate.

Nontidal Streams in Terms of Minimum
Water Uses, Stream Quality Objectives

and Effluent Quality Requirements

Zone Water Stream qualuity Effluent 4L*oihY

. .........uses abjectives requirements
(1 .T(3) (4

11A. Delaware River, Hancock to Narrowsburg A1 CDF Al,B1,CI,D,E,F,l,K A
1B. Delaware River, Norrasburg to Port Jervis ABDEF A2,B2C1,D,E,F,IK A
1C. Delaware River, Port Jervis to, Tacks Island ABDEF A2,82,CI,DE,F,I,K A
ID. Delaware River, Tacks Island to Ev-ston ABDEF A2,B2,C1,D,E,F,l,K A
11E. Delaware River, Easton to Trenton ABDEF A2,B2,C,D,E,F,H,I,K A
E. East Branch Delaware River ABCF A1,B1,C1,D,E,F,I,I K*A
WI. West Branch Delaware River ABCF AI,B),C1,D,E,F,I,K A
W2. Sand Pond Creek, Cat Hollow Brook,

Sherman Creek, Starboard Creek ABCF AI,81,CI,D,E,F,I,K A
NI. Neversink River, R.M. 0.0 to 0.5 ABF A2,B2,C2,D,E,F,I,K A
N2. Clove Brook and its interstate tributaries ABCF A1,B1,C2,D,E,F,I,K A
Cf. Christina River above Smalley's Pond ABF A2,B2,C1,D,E,F,15 J,K A
C2. East and West Branches Christina River,

Persimmon Run ABF A2,B2,C,D,E,F,l,J,K A
C3. White Clay Creek in

Pennsylvania ABCF A1,BJ,Cl,D,E,F,I,J,K A
C4. White Cloy Creek in Delaware ABF A2, B2,C1, DE, F,1, J, K A
C5. Red Clay Creek in Pennsylvania and

West Branch Red Clay Creek ABCF Al,Bl,C1,D,E,F, 1,J,K A
C6. Red Clay Creek in Delaware ABF A2,B2,C),D,EF,I,J,K A
C7. Brandywine Creek and West Branch

Brandywine Creek ABDEF A2,82,C2,D,E,F,G,I,J,K A
CS. Noomaon Creek ABF A2,62,CI,D,E,F,I,K A
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Article 2.3 condition for the following uses: (a) agricultural. industrial,.
and public water supplies after reasonable treatment; (b)

Intstate Slyraes- TkI wildlife, maintenance of resident fish and other aquatic life,
Section 2.3.1 Application. This Article shall apply to the passage of anadrolnous fish; (c) recreation; and (d) navip-
Delaware River Estuary and Bay, including the tidal lion.
portions of the tributaries thereof. (3) Stream quality objectives

a. Dissolved ox"rgen. Daily average concentration shall
Section 2.3.2 Zone 2 not be less than 3.5 mg/I, except during the periods from

(I) Description. Zone 2 is that part of the Delaware April I to June IS and September 16 to December 31 when
River extending from the head of tidewater at Trenton, the dissolved oxygen shall not average less than 6.S mg/I.
New Jersey, R.M. (River Mile) 133.4 (Trenton-Mortisville b. pH. Between 6.5 and 8.S.
Toll Bridge) to R.M. 108..4 below the mouth of Pennypack c. Total alkalinity. Between 20 and 120 mg/I.
Creek, including the tidal portions of the tributaries. €. Temperaire. S e eed dersFaoeh
thereof. d. Temperature. Shall not exceed 5 degrees F above the

(2) Water uses to be pr6teced. The quality of Zone 2 average daily temperature gradient displayed during the
(water s esal o be aintai ed . Thsafe anuatifaory 1961-66 period, or a maximum of 86 degrees F. whichever

waters shall be maintained in a sate and satisfatory is less.
cQndition for tire following uses: (a) agricultural, industrial, e. Phenols. Maximum 0.005 mg/I.
and public water supplies after reasonable treatment; (b) f. Threshold odor number. Not to exceed 24 at 60
wildlife, maintenance and propagation of resident fish and degrees C.
other aquatic life, passage of anadromous fish; (c) recrea- gree s .tion an (d navgaton.g. Syndets. (M.B.A.S.) Maximum monthly mean 1.0tin; and (d) navigation . mg/l.

(3) Stream quality objectives h. Turbidity. Maximum monthly mean 40 units, mxi-
a. Dissolved oxygen. Daily average concentration shall mum 150 units.

not be less than 5.0 mg/I, except during the periods from i. Radioactivity. - alpha emitters, maximum 3 pc/I
April I to June 15 and September 16 to December 31 when (picocuris per liter); beta emitters, maximum 1,000 pcll.
the dissolved oxygen shall not average less than 6.5 mg/I. j. C Maximum 200mg/I.

b. pH. Between 6.5 and 8.5. k. Hardness. Maximum monthly mean 150 mg/1.
c. Total alkalinity. Between 20 and 100 mg/I1. I. Fecal coliform Maximum geometric mean of 770 per
d. Temperature. Shall not exceed 5 degrees F above the 100 milliliters; samples shall be taken at such frequency and

average daily temperature gradient displayed during the location as to permit valid interpretation.
1961-66 period, or a maximum of 86 degrees F, whichever (4) Effluent quality requirements. All discharges shall
i. less . meet the effluent quality requirements of Article 2-1. The

e. Phenols. Maximum 0.005 mg/I. carbonaceous oxygen demand from all outfalls in the zone
. hgreskod odor number. Not to exceed 24 at 60 (exclusive of stormwater bypass) shall not exceed tiatdegrees C.asgndb o isonrgltn.

g. Syndets. (synthetic detergents) measured as M.B.A.S. assigned by Commission regulations.

(methylene blue active substances). Maximum monthly Section 2-3.4 Zone 4
mean 0.5 m ag/t . () Description. Zone 4 is that part of the Delawareh. Turbidity. Maximum monthly mean 40 units, maxi-. River extending from R.M. 95.0 to R.M. 78.8. the
mum 150 units. Pennsylvania-Delaware boundary line, including the tidal

i.Radioactivity. - alpha emitters, maximum 3 pc/l portions of the tributaries thereof.
(picocuries per liter); beta emitters, maximum 1,000 pc/l. (2) Water uses to be protected. The quality of Zone 4

j. Chlorides. Maximum IS-day mean 50mg/I. waters shall be maintained in a safe and satisfactory
k. Hardness. Maximum monthly mean 95 mg/I. condition for the following uses: (a) industrial water supply
I. Fecal coliform. Maximum geometric mean of 200 per after reasonable treatment; (b) wildlife, maintenance of

100 milliliters above R.M. 117.81 and 770 per 100 resident fish and other aquatic life, passage of anadromous
milliliters below R.M. 117.81; samples shall be taken at fish; (c) recreation; and (d) navigation.
such frequency and location as to permit valid interpreta- (3) Stream quality objectives.
tion. a. Dissolved oxygen. Daily average concentration shall

(4) Effluent quality requirements. AlI discharges shall not be less than 3.5 mg/I, except during the periods from
meet the effluent quality requirements of Article 2-1. The April I to June 15 and September 16 to December 31 when
carbonaceous oxygen demand from all outfalls in the zone the dissolved oxygen shall not averae less than 6.o mmr l.
(exclusive of stormwater bypass) shall not exceed that b. pH. Between 6.5 and g.S.
assigned by Commission regulations. b. Total alkality. Between 20 and 8.20 mg5..
Section 2.3.3 Zone 3 d. Temperature. Shall not exceed S degrees F above the

(1) Description. Zone 3 is that pert of the Delaware average daily temperature gradient displayed during the
River extending from R.M. 108.4 to R.M. 95.0 below the 196166 period, or a maximum of 86 degrees F, whichever
mouth of Big Timber Creek, including the tidal portions of is less.
the tributaries thereof. e. Phenols. Maximum 0.02 mg/I.

(2) Water uses to be protected. The quality of Zone 3 f. Threshold odor number. Not to exceed 24 at 60
waters shall be maintained in a safe and satisfactory degrees C.
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9. Syndets. (M.B.A.S.) Maxiinum nmonthly mean 1.0 (2) Witer uses to Iw proteced. The quality of Zone 6
mg/I. waters shall be mainlained in a safe and satisfactory

h. Turbidity. Maximum monthly mean 40 units. maxi- condition for the following uses: (a) industrial water supply
mum ISO units. after reasonable treatment. (b) wildlife, maintenance and

i. Radioactivi(y. Alpha enitters, maximum 3 pi./4l; propagation of resident fish, shellfish, and other aquatic
beta emitters. maximum 1,000 p/1. life, and passage of anadromous Iish(c) recreation; and (d)

j. Chloride& Maximum 250 mg/I at R.M. 92.47. nlavigatioll.
k. Fecal coli orna. Maximum geometric incan of 770 per (3) Stream quallit' o je'cti'es.

100 milliliters. samples shall be takent at such frequency and a. Dissolved orXVyen. Daily average concentration shall
location as to permit valid interpretation. not be less titan 6.0 mg/I.

(4) Effluent quality requirements. All discharges shall b. pl1. Between 6i.5 and 8.5.
meet the effluent quality requirements of Article 2-1. The c. Total alkalinity. Between 20 and 120 mg/ I.
carboiiaceous oxygen demand from all outfalls it the zone d. Te-nperature. Shall not exceed 5 degrees F above the
(exclusive of storanwater bypass) shall not exceed that average daily temperature gradient displayed during the
assigned by Commission regulations. 1961-66 period, or a maximum of 86 degrees F, whichever

Section 2-3.5 Zone 5 is less.

(I) Desrr~nitin. Zone- 5 is that part of the Delaware e. Phentols. Maximum 0.02 mg/I.('J Derriti~. Z~ie 5 s tat artof he elaare f. Threshold odor numbcr. Not to exceed 24 at 60

Rivcr extending from R.M. 78.8 to R.M. 48.2, Liston Point, degrees C.

including the tidal portions of tie tributaries thereof.

(2) Water uses t, he prtectcd. The quality of Zone 5 g. Syndets. (M.B.A.S.) Maximum monthly mean 1.0
waters shall be imaiiitained in a* safe and satisfactory Mg/I.
condition for the follwng uses: (a) industrial water supply It. Turbidity. Maximum monthly mean 40 units. maxi-

conitin fr ttc ollwin uss: a) ndutril wtcrsoply mum 150 units.
aftei reasonable treatient; (b) wildlife, maintenance of mum 35un/sothr auatc lfeproagaionof esient i. Radioac~itivy - alpha emitters, maximum 3 pc/I
resident fish and other aquatic life, propagation of resident (picocuries per liter); beta emitters, maximum 1.000 pcIl.
fish front R.M. 70.0 to R.I. 48.2, passage of anadromous j. Cotiform. MPN (most probable number) not to exceed
fish;(c) recreation; and (d) navigation. U.S. Public Ilealth Service's shellfish standards in desig-

(3) Stream quality ,hiectives noted shellfish areas.
a. Dissocved oxygen. Daily average concentration shall ne sellfh r ano b ls thn . m/ItR.. 8.,4.5 m/atR . k. Fecal €'ohiormn. Maximum geometric mean of 200 per

not be less than 3.5 mg/I at R.M. 78.8. 4.5img/I at R.M. 100 milliliters; samples shall be taken at such frequency and
70.0 and 6 0 mgalJ ;t RA .M 5Q . except during tlte period% location as to permit valid interpretation.
from April I to June I5 and September 16 to December 31 (o)atio nt permit vali . rerprettll
when dte dissolved oxygen shall not average less than 6.5 (4) effluent quality requirementso. All discharges shallmg/Iin tc enire one.meet the eflucitt quality requirements of Article 2-I. The
mb.I in the entire one. carbonaceous oxygen demand from an outfall (exclusive of

ct. 1l. Betweei d 6.5 a 0d 8.5. stomtwater bypass) shall not exceed that assigned by the
d. Tertalkl. SBellenot.0ceed 12 degres Fabovete Commission to maintain stream quality objectives.d. Temix'rature. Shall no t exceed 5 degrees F above the

average daily temperature gradient displayed during the PART Ill - APPLICATION OF STANDARD6
19(;l.66 period, or a inaximuni of 86 degrees F, whicheve"
is less. Article 3- I

e. Pcitols. Maxinun 0.02 mg/I. Sectiont 3.1.1 Water Uses. Protected water uses are as
f. Threshold odor number. Not to exceed 24 at 60 prescribed by the Comprehensive Plan. In the interpretation

degrees C. and application of the Standards and these Regulations, the
g. Syndets. (M.B.A.S.) Maximum monthly mean 1.0 purpose of protection of such water uses shall control the

mg./ I meaning. It is the further purpose~of this part to preserve
It. Turbidity. MaxilliUin nonlily mean 40 units, maxi- and protect the quality of Basin waters in a safe and

m11i01 150 units. adequate condition for the uses specified in the Compre-
i. Radioactivit.'. alpha emitters, maximum 3 pc/I (pico- hensive Plan.

cries per liter), beta emitters. maximunt 1.000 pc/il.
j. Fecal voliform. Mlammuni geometric mean of 770 per Article 3.2

100 milliliters, sauple% sliall be taken at such frequency and Section 3-2.1 Water Quality Cateria. Stream quality oec-
hnation as to permit valid interpretalioh . liest o r i te St eam quity under

(4) I"i.l[uctt qualit' r'qulfmr fleots. All discharges shall tives as set forth in the Standards shall be the criteria undermeet the effluent quli~lty reilimrcnictnts of Article 2-1 The these Regulations.
eatbfaceous oxygn demne41 d fioni all outfalls in the Tle (I) PIrpos'. It is the purpose and intent of the stream

(exclusive of stornwater hypas) shall not exceed that quality objectives specified in the Conprethensivc Plan toassigned by Con siinwm regul.it Ish apply to artificial (man-madc, as opposed to natural) causes
of pollution.

Section 2.3.6 Zoe 6 (2) Additio al specifications. The Standards have set
(I) Des'riptiom. Zone 6 is that part of Delaware Bay limits for most of the significant and conmonly-used

extending from R.M 48.2 to R.M 0.0. the Atlantic Ocean, indicators which are pertinent to water quality management
including tlte tidal ptoiwis of the trihutaries thereof. in the Basin. When a need arises, or upon application to the
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Commission, additional indicators and limits will be de- shall not include that incorporated in influent waier,
fined. unless spocial circumstances as determined by the Commis.

(3) Water quality measutrme nts. Water quality shall be sion require such inclusion.
measured outside of mixing areas when such areas are Sectio 3-3.6 ROD Redawnon. The 85 percent minimum
designated by the Commission. BOD reduction for secondary treatment will be determined

(4) Tributaries to intterstate waters. Waste discharged by an average of samples taken over each period of thirty
into, or pennitted to flow into, or be placed in any consecutive days of thc year. It is recognii.ed that optimum
intrastate tributary of interstate waters shall be treated to efficie may ot be a(ie wit ta ondamy
such extent as may be necessary (i) to maintain the waters eatent macilit u e c ld erthsn secndrtreatment facilities during the colder months. A slight
of such intrastate tributary, immediately above its con- deviation may be permited by the Commision when it
fluence with such interstate waters, in a condition at least
equal to the water quality criteria specified for the receiving results from reduced plant efficiency caused by tempera-
interstate waters, and (ii) so that the assimilation of such tures below 59 degrees F (IS degrees C).
waste by the interstate waters will not result in a violation Section 3-3. 7 E ffective Disinfection. Effective disinfection
of such water quality criteria, is defined as the destruction of pathogenic organisms. Since

isolation of pathogenic organisms in water is not routine.
Artice 3-3 the test for the fecal coliform group of organisms will be

used as an indicator.
Ffflueent Quality Requirements (1) coliJinn reqirement. Effective disinfection means

Section 3-3.1 Prohibited Discharges. No person, firm, the treatment of wastes such that the number of organisms
partnership, corporation, association or other entity, in- of the fecal coliform group remaining after treatment does
cluding any of the signatory panics, any political sub- not exceed 200 per 100 milliliter as a geometric average.
division, agency department or instrumentality of any of nor 1000 per 100 milliliter in more than 10 percent of the
them, shall cause or permit any pollution or violate the samples taken over a period of thirty consecutive days.
effluent quality requirements or allocations of stream (2) Chlorination. Chlorination facilities shall be Jesigned
assimilative capacity imposed by or determined pursuant to to obtain a inimum contact time of 15 minutes at peak
this Article. hourly flow. After the required contact time, maintenance

Section 3.3.2 Biochemical Oxygen Demand. The bio- of a free chlorine residual of 1.0 milligram per liter at allchemical oxygen demand (BOD) shall mean the oxygen times, as determined by the orthotoidine-arsenite (OTA)
utilized during the tirs( five days ol aerobic decomposition tet, wilt he colifdered qatisfactory if the effluent is found
at 20 degrees C consistent with the latest edition of to meet the cohiform requirements of this section.
"Standard Methods for the Examination of Water and (3) Other methods, other rests. Other methods of
Wastewater,'" published jointly the American Public Ilealth achieving effective disinfection and other tests which
Association, the American Water Works Association, and satisfactorily demonstrate that effective disinfection has
the Water Pollution Control Federation. been achieved may be approved by the Commission,

Section 3.38 Other Substances il Inffluents
Section 3-3.3 Carbonaceous Oxygen Demand. The carbona- (1) Color. For municipal or sanitary wastes, the effluent
ceous oxygen demand of wastes forms the basis for shall not impart objectionable color to the receiving waters,
allocating the capacity of the receiving waters to assimilate nor exhibit a true color of more than 100 units on the
the oxygen denand generated by the waste discharges. The platinum-cobalt scale, or the natural color of the receiving
carbonaceous, or first stage, oxygen demand is deftied as waters, whichever is greater. Requirements for industrial
the oxygen utdied in the carbonaceous reacti(n, as wastes containing color will be determined by the Commis-
distinguished from that utiliicd in the nitrogenoas or sion.
second stage reaction. The carbonaceous oxygen denand is (2) Dissolved substances. Dissolved and colloidal sub-
calculated by projecting the Iogarithmic rate of carbonace- stances, including nutrients, discharged in waste effluents
ous oxidation to completion. shall be limited where necessary to prevent deposition of

Section 3.3.4 Nitrogenou.r oxu'gen Demand. The Commis- sediments, tormation of flocculent materials, or excessive
smon will consider the nitrogenous demand of wastes, which aquatic growths, that impair protected uses, violate water
generates a further gross oxygen demand upon the receiving quality criteria, or generate additional oxygen demands
waters, in establishing treatment requirements where appro- upon the receiving waters.
priate. Sectior 3-3.9 Temperature - Nontidel Arear

Section 3.3.5 Maniturn Treatment. All wastes shall be (I) Trout wvwters. In waters classified fnr trout use the
treated to remove practically all suspended solids and shall discharge of waste effluents shall not increase the natural
receive such additional treatment as determined by the temperature of the receiving waters by more than 5 degrees
Commission upon consideration of the waste assimilative F (2.8 degrees C), nor shall such discharge result in stream
capacity of the receiving stream ,nd as required to meet the temperature exceeding 70 degrees F (21.1 degrees C),
limitations of Article 2-I of the Standards. Wastes contain- which temperature shall be measured in the stream outside
ing biodegradable matter shall receive a minimum of of mixing areas designated by the Commission.
secondary treatment as defined in the Standards. Bin- (2) Notrout wers. In waters other than described in
degradable and other waste matter to be treated or reduced paragraph (I) above, the discharge of waste effluents shall
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not increase the natural temperature of the receiving waters any one heat dissipation area, only one shore shall be used
by more than S degrees F (2.8 degrees C), nor shall such in determining the limits of the area.
discharge result in stream temperature exceeding 87 degrees (iii) Adjacent heat dissipation areas. Where waste dis-
F (30.6 degrees C), which temperatures shall be measured charges would result in dissipation areas in such close
in the stream outside of mixing areas as described below, proximity to each other as to impair protected uses, the

a. Heat dissipation areas. The limitations specified above Commission may prescribe additional limitations to avoid
may be exceeded by special permit in heat dissipation areas such impairment.
designated by the Commission, subject to the following Section 3-3.10 Temperature - Tidal Areas. The induced
conditions: temperature increase shall not exceed S degrees F (2.8

(i) Maximum length. Heat dissipation areas shall not be degrees C) above the average daily temperature gradient
longer than 3500 feet, or twenty times the average width of displayed during the 1961-1966 period, or a maximum of
the stream, whichever is less, measured from the point 86 degrees F (30 degrees C), whichever is less, which
where the waste discharge enters the stream. temperatures shall be measured outside of mixing areas

(ii) Maximum width. Heat dissipation areas shall not designated by the Commission.
exceed a maximum width of one-half the surface width of The average daily temperature gradient displayed during
the stream or the width encompassing one-half of the entire the 1961.1966 period may be interpolated from the
cross-sectional area of the stream, whichever is less. Within following table, which is based on available records:

Zone 2 Zone 3 Zone 4 Zones 5 & 6

R.M. 133.4 R.M. 108.4 R.M. 95.0 R.M. 78.8

Date to 108.4 to 95.0 to 78.8 to 0.0

OF  oc  OF  oC  OF  oC OF oc

Jan. 1 37 2.8 41 5.0 42 5.6 39 3.9

Feb. 1 35 1.7 35 1.7 36 2.2 33 0.6
Mor. 1 38 3.3 38 3.3 40 4.4 38 3.3

Apr. 1 46 7.8 46 7.8 47 8.3 46 7.8

May 1 58 14.4 58 14.4 56 14.4 56 13.3

June 1 71 21.7 71 21.7 72 22.2 69 20.6
July 1 79 26.1 79 26.1 80 26.7 78 25.6

Aug. 1 81 27.2 81 27.2 81 27.2 79 26.1

Sept. 1 78 25.6 79 26.1 78 25.6 78 25.6

Sept. 15 76 24.4 77 25.0 76 24.4 76 24.4

Oct. 1 70 21.1 70 21.1 70 21.1 68 20.0

Nov. 1 59 15.0 61 16.1 60 15.6 57 13.9

Dec. 1 46 7.8 50 10.0 50 10.0 48 8.9

Dec. 15 40 4.4 45 7.2 45 7.2 43 6.1

Section 3-3.11 Allocation of Capacity erned by the Commission Rules of Practice and Procedure
(I) asinwide. Where necessary to maintain stream relating to review, hearing and decision of objections

quality objectives or protect water uses in a given zon,, the thereto.
waste assimilative capacity of the receiving waters shall be b. Allocations not a property right. Allocations are not

allocated by the Commission among individual dischargers transferable, except upon consent of the Commission.
in accordance with the doctrine of equitable apportion- c. Limitations. No allocation will exceed the residual
ment. after treatment as required in accordance with Section 3.5

a. Commission procedure. Whenever the Commission of this Article. No allocation will exceed the residual after
determines that allocations of a stream's waste assimilative treatment necessary to meet any other requirement.
capacity are necessary in a zone, the Executive Director d. Reserve. In each zone, as part of the initial allocation,
shall find and determine an allocation for each waste and each subsequent reallocation, a reserve may be set aside
discharge in that zone. Such determination shall be gov- by the Commission.
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(i) The reserve in each zone shall be utilized to accom- discharges to each of these zones shall be reduced to w
modate new discharges or majo changes which occur following:
subsequent to the initial allocation, or any reallocation, Zone 2 18.600 lbs. per day
when appropriate in the judgment of the Commission. Zone 3 144,800Jbs. per day

(i) Individual allocations or portions thereof which are Zone 4 91,000 lbs. per day
no longer needed because use of the facilities to which they Zone S 67,600 lbs. per day
are assigned is discontinued or substantially decreased shall
be returned to the reserve. (i) Resene. In Zones 2. 3.4. and 5. as a part of the initial

(iii) Where improved waste management practice results allocation. and each subsequent reallocation, a reserve of
in a reduction of the load discharged to less than the about 10 percent of the total permissible load to the zone
allocation, the unused portion of the allocation shall not may be set aside by de Commission.
revert to the reserve.

e. Reallavocaont (ii) Allocation to i'adividiaal dischargers. Within Zones 2.
(i) All allocations shall be subject to review by the 3. 4. and 5, the pounds of carbonaceous oxygen demand

Commission and, after such review, the Commission may prescribed above, minus the reserve, will be allocated
make such reallocation as it deems necessary. among individual dischargers. Allocations will be based

(ii) If any factors upon which an indiidual allocation Is upon the concept of uniform reduction of raw waste in a

based change significantly, application shall be made for zone.

reallocation. (iii) AlIowble variations. The number of pounds in the
(ii) Whenever the reserve in a zone approaches dep*- discharge permitted by the allocation will be determined by

tion, or when the full use of the assimilative capacit,: is an average of samples taken over each period of thirty
approached, or when. in the judgment of die Commission, consecutive days of the year. It is recognized that optimum
the allocations existing at that time are no longer equitable. efficiency rnay not be achieved with certain secondary
the capacity in the zone, minus a reserve, will be reallocated treatmient facilities during the colder months. A discharge
among de waste dischargers in that zone. exceeding the allocation may be permitted by the Commis-

f. Regionalizntion. Whenever two or more waste dis. sion when it results from reduced plant efficiency caused

chargers with separate allocations formulate a regional plan by temperatures below 59 degrees F (JS degrees C),
for water quality control, allocations may be revised by the provided that the pounds discharged by any individual
Commission. discharger shall not exceed its allocation by more than an

average of two.thirds over any consecutive ten days.g. Design streamflow. For the purpose of determinng

the waste assimilative capacity of a stream, the following (iv) Allocaiios from the reserv. Allocations from the
design minimum streamflows will be used: reserve will be made upon the same principles as provided

(i) Unregulated streams. Where streams are unregulated, in paragraph (ii) above, based upon the concept of uniform
a minimum consecutive 7-day (average) flow with a 10-year raw waste reduction in a zone at the time the allocation is
recurrence interval shall be the design flow. made.

(ii) Regulated streams. Where the pattern of regulation is (v) Reallocations. Reallocations will be made upon the
such as to result in weekly, daily, or hourly variations in same principles as provided by paragraph (ii) above,
flow significantly different from the natural pattern of provided that where the waste reduction by any discharger
variation, the above design flow may reflect the effects of results in lower poundage input than it has been allocated
these variations, such poundage differential will not be returned to the

(iii) Lakes and reservoirs. Wherever waste discharges may reserve in the absence of conditions requiring a reallocation
affect the protected uses of lakes or reservoirs, the for the zone.
Commission, after consultation with the appropriate States, (vi) Tidal tributanez Wastes discharged to the portions
will determine the characteristics upon which to base of tributaries of the Delaware River Estuary affected by
effluent quality requirements in relation to the special tidal action are included in the total permissible load in
characteristics of the receiving body of water. each zone, and poundage allocations will be assigned to

(iv) Tidal %aters. Wherever waste discharges may affect these dischargers on the same basis as effluents discharged
the protected uses or the water quality criteria of tidal directly to the estuary. However, additional requirements
waters, the Commission, after consultation with the appro- may be imposed if any one or group of waste dischargers
priate States, will determine the characteristics upon which complying with estuary load allocations exceeds the waste
to base effluent quality requirements in relation to the assimilative capacity of the tidal tributary.
special characteristics of the receiving body of water.

(2) Delawre River Eswy Section 3.J.12 Intrastate Trbuteie In addition to he
a. Carbonaeceous oxygen demnand. Pursuant to the pro. requirements of this Article, effluent quality requirements

visions of Section 2-1.3(5) of the Standards, the Commis- on intrastate tributaries shall include such regulations as the
sion determines that the J964 carbonaceous oxygen de. State in which the tributary is located may mnpose in ored
mand of the effluent load to Zones 2, 3, 4, and 5 exceeded to comply with the water quality criteria provided by
the waste assimilative capacity of those zones to meet the Section 3.2.1(4).
stream quality objectives. Accordingly, the total carbonace- Section 3.3.13 Tests, Sampling, end Analysis Pmcediea
ous oxygen demand exerted by the sum of all waste (1) Recordt Adequate records shall be kept by the
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discharger of the operation of each facility which discharges (iii) Start of constction;
waste effluents to Basin waters, as required by the member (iv) Completion of construction;
state pollution control agencies, or as may be required by (v) Start of operation.
the Commission. Such records shall be made available to a. Form. The abatement schedule shall be filed in such
the Commission upon request of the Executive Director. form and contain such additional information as shall be

(2) Sampling faciies Facilities, subject to Commission prescribed by the state agency. A copy thereof shall he rided
approval, shall be provided for each discharge so that simultaneously with the Commission.
representative samples may be readily collected under safe b. State procedure. Such agency, in accordance with its
conditions. established procedures, rules and regulations. may review a

(3) Sampling. Samples shall be taken by the discharger proposed abatement schedule and file its findings and
in such manner and in such number as shall be determined recommendations with the Commission.
by the Commission upon consideration of the volume.
location, and characteristics of the wastes, sufficieat to (2) Conmission action. The Commission. in accordance
permit the Commission to determine the quality of waste with its Rules of Practice and Procedure, will consider the
treatment influents and effluents and evaluate in-plant findings and recommendations of the state agency, provide
reductions. Samples may be composited, continuously or for such review and hearing as may be required, and
hourly, in proportion to flow over 24 hours, or over a determine and approve an abatement schedule. The Coin-
working cycle, as appropriate, mission will approve a proposed abatement schedule as

(4) Biossays. The Commission may require bioassays to submitted or will modify and approve such schedule as
demonstrate that waste discharges are neither toxic nor modified, whenever it finds that the schedule will: (i)
harmful and will not taint fish or shellfish flesh beyond the provide for an efficient use of the economic resources of
mixing zone. the Basin, both public and private; (ii) give due priority to

(5) Analysis procedures. Samples shall be analyzed and the relative significance and urgency of reducing the
bioassays performed in accordance with the procedures in pollution load of the various waste discharges into waters of
the latest edition of "Standard Methods for the Examina- the Basin; and (iii) accord due weight to such other
tion of Water and Wastewater" or as prescribed by the considerations as may be required by Article S of the
Commission. Compact for a reasonable application of the Standards and

(6) Access. The Commission, its officers, agents, and these Regulations.
employees shall have access to observe and inspect wastetreatment and in-plant control facilities and to collect (3) Propess reports Each discharger shall submit prog-ress reports to thc Commission, in such form and .t uchi
samples for analyses. times as shall be directed by the Executive Director, with
Section 3-3.14 Operations. Waste treatment operations shall respect to the action upon its abatement schedule.
not be curtailed at any time of the year. Operations shal be
under the supervision of an operator qualified in training Section 3-4.3 Alternate Procedure; Notice and Hearing.
and experience. Whenever the Executive Director deems appropriate, a

hearing on a proposed abatement schedule may be held,
Article 3-4 upon notice to the discharger, by a hearing officer to be

Enforcement Procedures designated by the Commission. -Such hearing shall be
conducted in accordance with the Rules of Practice and

Section 3-4.1 Scope. The Standards will be enforced with Procedure. The hearing officer shall recommend and submit
respect to effluent quality requirements in accordance with to the Executive Director a proposed abatement schedule.
a schedule to be adopted by the Commission. It is intended He shall also transmit a copy thereof to the appropriate
that such enforcement procedures will be administered with State agency with a request to forward comments within 20
due recognition and with the utilization to the maximum days. Upon approval of the schedule by the Executive
practical extent of the functions, powers, and duties of Director, he sh4ll cause a copy thereof to be served upon
water pollution control agencies of the signatory parties the applicant, including notice to the applicant of its right
and in accordance with administrative agreements which of review before the Commission. The abatement schedule
may be entered into by and between the Commission and shall become final if the applicant shall fail to file with the
such agencies. Commission within 10 days from the date of service a
Section 3-4.2 Abatement Schedules demand for such review by the Commission.

(I) chedule. Each discharger, within 90 days after
receiving a notice of allocation or an abatement order under Section 3-4.4 Inspection and Survelnce. The Commission,
these Regulations, shall submit to the Commission through its officers, agents, and employees may inspect the opera-
the appropriate state water pollution control agency a tions of waste treatment and in-plant control facilities of
proposed abatement schedule. The schedule shall establish any waste discharger and may install, operate, and maintain
the time within which the discharger proposes to comply facilities for monitoring and surveillance of effluents as well
with the requirements of these Regulations. The schedule, as water quality objectives. Provision for such monitoring
without limitation thereto, shall include the following and surveillance shal be deemed to be part of every order,
stages: determination, or permit of the Comm. ion a&ppoving am

(i) Submission of engineer's report; allocation or an abatement schedule for any waste dam.
(N) Submission of contaction plans; charier.
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Section 3-4.5 NonrompliWCe Notie. Whenever the (iii) A waste discharge involves a federally-owned or
Executive Director determines that there is cause to operated facility, or
conclude that a waste discharger may be in violation of (iv) There is doubt or conflict of jurisdictioni among the

these Regulations, the Director shall serve upon the waste States.

discharger a notice of hearing. requiring the waste dis. (2) Senelk~ma The Conamissuion may invoke the sanc

charger to show cause within 20 days thereafter, at a 6os of the Compact for violation of these Regulations

hearing to be conducted by a hearing officer designated by following the issuance of an order of abatement by the

the Director. why a citation for noncompliance should not Executive Director.

be issued. Following the hearing, the officer shall determine
whether the waste discharger is in fact in violation of these Sectii 3-4.7 dyaffective Dae. Thee Regulations shall take

Regulations and upon such finding shall recommend to the effect 30 days after adoption by the Commission.

Executive Director an appropriate determination. If the Artk 4

Executive Director determines that the waste discharger is

in violation, he shall cause to be issued and served upon the RciomwI Rquirements
waste discharger a citation for noncompliance. A copy of II shall be the policy of the Commission to promote and

the citation shall also be served and filed with the water
pollution control agency of the signatory State in which the encourage planning for regional solutions to water pollution

violation occurs. problems. The use of regional water pollution control
facilities providing optimum combinations of efficiency,
reliability and service area will be required throughout the

Section 3.4.6 Order of Abatement; Sanctions. Delaware River Basin to the maximum extent feasible. The

(I) Order. An order of abatement shall be issued by the Conmission will cooperate with industries and state,

Executive Director, following a citation for noncompliance, county and municipal agencies seeking a regional solution

whenevec: to water pollution problems. The Commission may provide

(i) The state pollution control agency has not taken planning, and, when necessary, constructing, financing and

appropriate and timely action to obtain compliance, or operating services required for regional solutions to water

(ii) There is a disagreement between two or more States pollution problems where other appropriate agencies do not

regarding satisfactory compliance by a waste discharge, or provide such services.

VI-95


